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COMMISSIONER

TOWN OF OYSTER BAY
DEPARTMENT OF PUBLIC WORKS

KARL J. LEUPOLD, P.E. (516) 921-7347

150 MILLER PLACE
SYOSSET, NEW YORK 11791-5699

July 27, 1990

Carole Peterson, Chief

New York/Caribbean Compliance Branch

U.S. Environmental Protection Agency - Region II
26 Federal Plaza

New York, New York 10278

Dear Ms, Peterson:

RE: SYOSSET LANDFILL DRAFT FIRST OPERABLE UNIT
FEASIBILITY STUDY REPORT
CONTRACT NO, DPW 84-352R

In response to your letter of July 13, 1990, we have prepared
responses to both USEPA and NYSDEC comments received regard-
ing the Draft First Operable Unit (OUI) Feasibility Study
(FS) Report for the Syosset Landfil11l. We have discussed
these responses with Sherrel Henry of your office and enclose
a copy for your review. We have revised the Draft FS Report
accordingly and enclose fifteen copies for your distribution.

In addition, we have received the revised Endangerment
Assessment (Versar = July, 1990) for the site and have re-
viewed it in regard to the comments contained in our letter
of June 11, 1990, While the upper bound carcinogenic risk
estimates have been revised .and are similar to those reported
by our consultants, which are within the USEPA acceptable
range, we believe that these estimates along with the
subchronic hazard index are substantially over-stated,and
based on inappropriate assumptions regarding projected levels
of groundwater contamination. These assumptions were
discussed in detail in our Tetter of June 11, 1990 and
include the use of a groundwater supply well which no longer
exists, the use of unfiltered groundwater samples, the lack

- of model calibration and the, consideration of all supply
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wells which are within a-one:m11e.rad1us of the site
regardless of flow direction.

Although we have incorporated these risk estimates in the
Draft OUI FS Report, we contend that the actual risks
assocfated with the site are substantially less, This reduced
risk estimates would be verified if proper assumptions were
made during their development. Furthermore, since the Second
Operable Unit (0U2) Remedial Investigation/Feasibility Study
(RI/FS) process will identify off-site groundwater quality
conditions, estimatfon of associated risks will be more
appropriate during the OU2 RI/FS process.

Should you have any questions regarding this submission,
please contact Richard W. Lenz, P.E, of this office.

Very truly yours,

KARL J.' LEUPOLD, P.E.
COMMISSIONER/PUBLIC WORKS/A%{
KJL/IMB/RWL/ew

cc: Robert LoPresti, Director/Legisiative Affairs
Anthony Maurino, Esq., Deputy Commissioner/Env. Ctl.
Peter Paden, Teitlebaum, Hiller, Rodman, Paden & Hibsher
John Lekstutis, Lockwood,i Kessler & Bartlett, Inc.
Andy Barbar, Geraghty & Miller
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EXECUTIVE SUMMARY

In accordance with a directive from the USEPA, the Syosset Landfill
site was separated into two operable units. The First Operable Unit was

designated to address on-site remediation, while the Second Operable Unit

will address off-site remediation. This First Operable Unit Edasibility

igare based on site

gdial Investigation

The alternative evaluation procedure

Bt consists of three distinct stepsi
development of alterpative sCreening of alternatives and detailed
analysis of alternatives. he first phase of the evaluation process

consistg”of COm

bining available remedial fechno]ogies into remediation
alterna gh meet the remedial action objectives. The second phase
invQlves nipg the remediation alternatives with respect to
effecth\yeness,/cost and implementability.  The final phase of the

feasibility study process provides a detaiied analysis of the remediation

alternatives that considers nine CERCLA evaluation criteria which include:

the overall protection of human health and.the environment, compliance with
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ARAR's, long-term effectiveness, reduction of toxicity, mobility and volume

of contamination, short-term effectiveness, cost effectiveness, community

- acceptance, state acceptance and impiementabi]ity.

removal options impractical. Therefore, the remedial action alternatives

include the No

Action Alternative and landfill closure alterfatives. e landfill closure

The three closure alternatives ch
types of cap sections{ including a\l.ow pe
geosynthetic membrane and a Tow pen

non-asphalt cap sectiop Qeorporate \

advantages and disadyantages:” All of the capping alternatives meet the

remedial action object¥es! The Tow permeability soil (c]éy) cap provides the

osts of all the alternatives. The geosynthetic membrane

to punctures or tears. The Tow permeability asphalt has the

~Towest capital cost but has the highest potential for failure (although

fatilure points can be more easily identified and repaired in comparison to

the other cap a]ternafives).
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QONQLUSIONS AND RECOMMENDATIONS
Upon evaluation of the detailed analysis of the remedfal action

alternatives presented, Alternative ZB - geosynthetic membrane cap appears

to be the most effective. Alternative 2B is protective of humanf®aith and

the environment, complies with the ARAR's, is expected to mai
long-term effectiveness and provide minimal short-term impé

effective, and should be easily implemented.

The detailed analysis of alternatives also/indfGated that Alternative

2B appears to be the most protective alternative for hufian health and the

environment, since it provides similar levels of protectjon for site

highest cap efficiency. This increased vap efficiency should provide the

less on-site excavatiop; more cost\gffective and will be more easily

implemented. In compar o Alternative 2C (asphalt), Alternative 2B

administratively feasible,/and 1s only S]ightly less cost effective.
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‘Environmental Protection Agency (USEPA) on April 6,

with the On-Site FS work plan (LKB & G&M, 1990) approved by the
L.990. Accofding to the

operabie units: the First Operable Unit which addresses on-site

contamination. Therefore, the Inteyim REL Report constitutes the First

A/ (USEPA, 1988a): the development of alternatives; the

nine evald{tion criteria set forth in the USEPA RI/FS guidance document

~were used in this report to form the basis for selecting appropriate

remedial actions at the site. These criteria are as follows:

o overall protection of human health and the environment
~ o compliance with ARARs

1-1
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o long-term effectiveness of fhe remedy

o reduction of toxicity, mobiTity. or volume of the contamination
0 short-term effectiveness of:the remedy

o cost of the remedy ‘

0 community acceptance of the:remedy

0 state acceptance of the remédy

o implementability of the remedy

1.2 SITE DESCRIPTION

The Syosset Landfi11 is located in centra ad County in the Town

of Oyster Bay, Syosset, New York (Figure 1-1). is roughly

rectangular in shape and encompasses approximately 35VaAcres. The offices

approximately 18 acres; together th dfi11 and the adjacent facilities
total approximately 53 acres. Curre\tly the Town of Oyster Bay (TOB)

controls access to the sitéxy which isVfenced. Topographically, the site is

relatively flat and 3] ar elevation to the surrounding area. The site

high cyclone fence.

1-2
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There are two recharge basfns owned by Nassau County which border the
site to the northeast and north. Nassau County recharge basin RB-284 (0.63
acres) borders the site to the northeast and Nassau County storm-water
basin (SWB-571) (0.23 acres) borders the site to the north. Both basins

collect storm water runoff from the nefghboring residential ares sre the

water either evaporates or recharges to the underlying Magoth

1.2.1 Site Geology

approximately 80 ft p (1.5 percent) and dips in a southeasterly
The unconsolidated deposits overlying the

ave an even gentler s]opé of 60 ft per mile (Isbister

known as the Raritan Formation, which consists of two units or members:

-the Lloyd Sand Member (Lloyd aquifer) and the clay member (Raritan Clay).

Beneath the site, the Lloyd Sand is approximate]y 240 ft thick and rests
unconformably on the bedrock surface; the Raritan Clay is a major regional
confining unit which is approximately 160 ft thick and overlies the Lloyd

Sand (Isbister 1966).
1-3



~heavy minerals such as lignite and pyrite. Iron ox

The Magothy Formation, Which is also a lafe Cretaceous deposit, iies
unconformably on the Raritan Formation (i.e., Raritan Clay) and is
approximately 540 ft thick beneath the site (McClymonds & Franke, 1972).
The Magothy is a regional formation occurring throughout most of Long

Island, except locally near the North Shore where erosion has remeyed parts

or all traces of the Magothy and/or Raritan.

The deposits of the Magothy Formation, which are charactertzed b
their 1ight color and fine-grained texture, consist ghiefly of interbedded

lenses of sand, sandy clay, with varying amounts gf The primary

mineral of the sandy beds is quartz (angular ar) with varying

amounts of clay minerals, chert, muscoQite, and & percentage of dark,
s also found

Tocally abundant.

Although a general value of --rogit > Afrequently assumed to be 30

percent by investigators, Isbister ( 966 reports laboratory results

observed ax apparently distinct separa?ton (contact) between the Upper
Glacial Formation and the underlying M?gothy Formation. During drilling
through the Magothy Formation, finer-grained sediments predominated and

consisted of deposits of medium to fine-grained sand with clay stringers

1-4



with or without silt, fine-grained sand with silt, and clay with sand
and/or silt. Although less prevalent, some medium- to fine-grained sand

with gravel was also encountered. Sediments of the Magothy Formation

heterogenous composition of the Magothy Formation and illustrate % _
apparent contact between the finer grained Magothy osits and the coarser

grained Upper Glacial deposits.

1.2.2 Hydrogeology

Magothy Formation (MagG aquifer) is the principal source of water for

public and industrial us herefore, moét of the hydrogeological

from the Magothy by the\pBdritan Clay (also saturated), which is a regional
aquitafd that

approximately 160 ft thick. Thus, although the Lloyd

aq fe(i:;:zjed or water supply, this aquifer was not investigated because
of Nts de fproximately 760 ft beneath the site) and the presence of
the Ranjtan £lay (160 ft thick).

(a




1.2.2.1 Upper Glacial Formation

The Upper Glacial Formation is composed primarily of coarse sand and

gravel deposited during the P]eistocehe age, which ended approximately

15,000 years ago. These deposits were largely removed from the 5e due to
the excavation (sand and gravel mining) of this material ang

filling during its use s a municipal landfill (1933 to 1%

Prior to the mining of the sand and gravel degpdsits, the Upper

extends\frop/the water-table surface (which occurs at approximately 100 to
115 ft below land surface) to the Raritan Clay. As stated previously, the
Magothy aquifer is composed of fine-grained sediments: Intebedded sequences
of sand with sandy clay, siit, and clay are prevalent through the unit. In
the study area, the Magothy is directly (hydraulically) connected to the

1-6



overlying Upper Glacial Formation area as no continuous confining beds
(aquitards) are present. The Magothy aquifer is separated from the Lloyd
aquifer by the Raritan Clay, a regional, continuous aquitard, which 1imits

the groundwater flow between the groundwater systems.

As a result of the hetrogeneous nature of the Magothy aglifer, the
water-transmitting properties can vary widely. Although
hydraulic conductivity in the Magothy aquifer in the vicinity of the site

, 2
is reported to be approximately 400 gallons per day oquare foot (gpd/ft )

(McClymonds and Franke, 1972), considerable variga 2 known to occur

throughout this formation.
The groundwater flow direction in the shallow 2xpé of the Magothy

aquifer at the site and in the regig gure 1-4) was observed to be

consistently northeasterly.

o kive soils at the site were removed during its use as a sand
and rain pit. After its use as a landfill, the site was
reporteqdly covered with approximately 6 inches to 4 feet of a nearly flat
1ayér of cYean, sandy fill which forms the surface soil. This layer is
recognized by the soil survey of Nassau County as being an Udorthent soil

which consists of deep, excessively drained acid soils typcially used at

sanitary landfills (U.S. Department of Agriculture, 1987). Usually, the
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surface is capped with a loamy veneer to encourage plant growth for
stabilization. Udorthent soils are generally loose to firm, yellowish

brown or pale brown loamy sand or sand.

1.2.4 Ecology

The site is Tocated in a highly developed residentié rial
area which is not known to contain ecologically significant habita2

Surrounding land uses include industrial and commep€iql facilities to the

south and west, Town of Oyster Bay Highway Yard/A g gast, and

single-family homes to the north.

Most of the site is completely barren and with “the remaining area

consisting of sparse to moderatelydense graupings of various hardwood

DOQXCBting trge species appear to be
Black Locusts (4= to 8-inch diametey), Cdmmon Elder (2- to 6-inch

trees, shrubs, and ground cover.

diameter), and Chokecherry (2- to 6-§{nch)diameter). Several varieties of

broadieaf weeds, ivy,

sparse understory 3 - perimeter of the property There was no

evidence of signiv se_protegcted plant species on or adjacent to the

property.

The site offers minimal wildlife habitat and does not represent a

significant environment. Since residential communities and industrial

businesses surround the site, species that are sensitive to human
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activities, such as the red fox, are not common to this location. A
variety of small mammals, such as the cotton-tail rabbit, gray squirrel,
rats and mice, field birds and song birds are common inhabitants.
Endangered or threatened wildlife species are not known to inhabit the
subject site. The site does not contain habitat such as streams,“wonds, or

wetlands that might attract migratory bird species.

1.3  SITE HISTORY

landfill in about 1936, and operated for approximat¥ly A0 years. During

all of that time, the site was used to a substant: kent by local refuse
transporters for disposal of general household and coqplnity waste and

rubbish. The site was also used fop'd

pasal of wastes by nearby

industrial entities. Some of the was isposed>of by these entities

contained hazardous sdbstances including Heavy metals, volatile and semi
volatile organic compounds, waste water treatment sludges, and solid

wastes., From 1967 unt ks close 1n\)}975, the site accepted only

scavenger cesspool whiich was processed at the treatment facility

located near the {defuns incinePator building, and industrial waste.

The site was excava}éd into two cells to depths of approximately 60

to 90 below\]and surface. In general, there was no segregation of

waskbs depodjted\at the site, with the exception of scavénger cesspool
waste aes. Scavenger cesspool wastes were treated at a facility
located near the defunct incinerator building and tires were buried along
the fenceM7ine in the vicinity of Well SY-4, as indicated by aerial

photographs. Buried combustible fi11 materials were reportedly ignited and

allowed to burn in portions of the landfill.
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In or about 1974, the Nassau County Department of Health ("NCDOH")
undertook an investigation with respect to suspected groundwater
problems emanating from the 1andfill site. The Town of Oyster Bay closed
the l1andfi11 completely in 1975 and since that time there has been no
unauthorized dumping at the landfill. Soil borings taken subsequent to

landfill closure confirmed that the cover material placed over jthe »solid

RI): the On-Site Sroundwd

parameters (chloride, ammonia, alkalinity, hardness, total dissolved
solids, specific conductance, and iron) detected in on-site monitoring
wells. The extent of the leachate plume will be the subject of the Second
Operable Unit (off-site) RI/FS.
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Individual volatile orgénic compounds (VOCs) were detected in so&e
on-site groundwater monitoring wells, but the distribution and
concentrations were not consistent with a contiguous body (plume) of
groundwater contamination with the 1andfill as the source. P(Bs were not
detected in on-site groundwater monitoring wells; other classes oR organic

compounds (base/neutral and acid extractable compounds) were ¢

detected or were found in unquantifiable concentrations angd \e method

blanks.

The Syosset Landfi11l is approximately 35
from the LIRR in the northwest to the vicinity of We 3Y-9 toward the

southeast. This is consistent with 2

investigation which arrived
at similar conclusions. The landfill rgst of the area between

e, except for the areas
surrounding the animal shelter and e dgfunct incinerator which appear to

be situated atop native saqils.

ss of approximately 58 ft in Soil Boring B-4 which is in the
of the eastern half of the site, northeast of the defunct

incinerator building.
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1.4.3 Soil Quality of the Fill Material

VOCs, base/neutral extractables, leachable metals, and P(Bs were
detected in some samples of landfill material. As detectable concentrations

of these compounds varied appreciably, both laterally and vertically, a

contaminant distribution pattern was not evident either withi class of

compounds or among the four classes of compounds.

Landfi11 gas was measured on 4 hly basis by monitoring 19 shallow

gas monitoring wells installed throughout the site (Figure 1-6). High

central part of § and_ in the southwestern corner of the
landfil1l. Relative ' oficentrations of Tandfill gases were detected

along the northern, easterp, and southern boundaries. Frequently,

parallels\the fence separating the site from the South Grove Elementary
School), and a series of vertical venting pipes within the trench, have

been monitored for the presence of methane gas by the TOB-DPW since 198l.
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Since that time, whenever methane has occasionally been detected in the
vent pipes, the TOB-DPW has routinely rehabilitated the system to maintain
its effectiveness. However, methane has reportedly never been detected in

two permanent gas monitoring points on the school property.

Individual VOCs were detected in some landfill gas sz byt not
in consistent concentrations or distributions. Landfill gades d«

appear to be migrating vertically upwards under sigpificant pressurs!

1.5  BASELINE RISK ASSESSMENT

The Remedial Investigation Report for the Syo
1989) indicated that a Baseline Ris}

Landfill (G&M,

essment for the on-site FS may not

are gompromised and/or landfill gases migrate uncontrolled.

Since the Remedial Investigation Report was able to identify potential
exposure pathways to be mitigated by on-site remedial actions, a Baseline
Risk Assessment is not required to identify those pathways. Therefore, the
Feasibility Study will address remedial actions necessary to mitigate the

above-listed exposure pathways.
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2.1  INTRODUCTION

This section provides the criteria necessary to develop gcreen

potential remedial technologies. Remedial action objecti

established for each of the environmental media of interest (grouni

soil and air) in relation to the contaminahts of coficern, potential

transport mechanisms and allowable exposure 1im
set and general respohse actions ‘are developed o accaiplish these goals.
Remedial technologies are then identified and scregned tp select those

technologies which will meet all the established remed¥ial action objectives

and goals.

An Endangerment Assessment (ER a8 prepared for the Syosset Landfill

by Versar, Inc. in April 1990 under 4 pct to the U.S. Environmental

The EA Re

ort utilized sampliing data generated
nvestigation to identify the potential risks
to human health and the\@myiromment posed by the site in its current

Action objectives have been developed for the site to
identify)\ meglfa-specific (groundwater, soil and air) goals for protecting
human health and the enviromment. These objectives are established based
on contaminant Tevels found at the site and potential exposure routes as
reported in the site's Remedial Investigation Report. Since this First
Operable Unit Feasibility Study (FS) addresses on-site remediation

measures, the remedial action objectives addressed herein will only relate
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to on-site remediation. Off-éite remediation méasures. if any, will bé
identified during the Second Operable Unit Remedial Investigation/
Feasibility Study (RI/FS) process, which will be initiated upon the
completion of this First Operable Unit Feasibility Study.

2.2.1 Contaminant Transport Media

The two predominant contaminant transport media to beMaddra )

and air. The

this First Operable Unit FS Report are on-site soil

corresponding on-site transport mechanisms identified/in the site's Remedial

Investigation Report include the degradation of on-Site Zover materials and
subsurface gas migration. Discussions of contam
groundwater will be 1imited in this Draft First Opers

addressing potential future levels of on=site leachate generation.

ene, trichloroethene and bis

Under the Comprehensive Environmental Response Compensation and

Liability Act (CERCLA), the selection of remedial actions at National

Priorities List (NPL) sites must comply with all Applicable or Relevant and
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Appropriate Requirements (ARAR's) of all Federal and State environmenté]
laws (USEPA, 1988b).

The following definitions of ARAR's are proposed in the National
Contingency Plan (NCP):

Applicable requirements mean those cleanup standards

control, and other substantive environmental protectiven reguirems

standangs of
nts,

that

"Applicability" implies that the remedial actidg oy the circumstances
at the site satisfy all of the/Jurisdictional prerequisites of a

requirement. If a requiremént ot appllcable, one must consider

whether it is

The ARAR's are separated into three categories: chemical-specific,

location-specific and action-specific. Chemical-specific ARAR's are usually
heal th- or risk-based values which are acceptable concentrations of

chemicals in the ambient enviromment. If a chemical has more than one
‘ 2-3
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ARAR, the more stringent requirement is generally complied with. Location-
specific ARAR's restrict the concentrations of hazardous substances or the
type of activities conducted at a site based solely on the site's location.
Examples of these types of locations include floodplains, wetlands,

historic places and sensitive ecosystems or habitats. Action-specific

ARAR's are usually technology- or activity-based requirements g

limitations imposed on remedial actions (i.e. RCRA requiremg

Both Federal and State ARAR's have been evaluated with respe

ic ARAR's which are applicable to

on-site remediation include theiglgg_ﬂfg Act (CAAiijationa1 Air Quality
\ ~ T
81ines of Toxic Ambient Air

and thexefope are not considered applicable for this FS.
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POTENTIAL FEDERAL ARAR's
AND THEIR APPLICABILITY TO THE SYOSSET LANDFILL

ical- ' _ Applicability
Resource Conservation and Recovery Act (RCRA)
Maximum Contaminant Levels (MCL's) Potentially Applicable

Safe Drinking Water Act (SDWA)

MCL's Potential
MCL Goals (MQLG's) _ Potentiga
Secondary MCL's (SMCL's) Poten

Applicable
Applicable

b

National Interim Primary Drinking
Water Regulation (NIPDWR) _ Potentially

Clean Water Act (CWA)

Ambient Water Quality Criteria (WQC) t Applicable

Effluent Discharge Limitations t Applicable

Pretreatment Standards for Publicly Owned ot Applicabie
Treatment Works (POTW's)

Ocean Discharge Regulations t Applicable

Dredge and Fill Standards Not Applicable

Clean Air Act (CAA)
National Ambient Air Quality Stahda Applicable
Location-Specific ARAR'S

RCRA Location Requiremg
National Historic Pre
Endangered Species/Ac
Wilderness Act

> Not Applicable
servation Act Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Potentially Applicable

_ Managems

t Requirements
Subtitle D'~ Solid Waste Management Potentially Applicable
Requirements
Subtitle I - Underground Storage Not Applicable

Tank Regulations

Clean Air Act (CAA)
National Ambient Air Quality Standards Appiicable
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JABLE 2-2

POTENTIAL NEW YORK STATE ARAR's
AND THEIR APPLICABILITY TO THE SYOSSET LANDFILL

Chemical-Specific ARAR's

New York State Department of Environmental
Conservation (NYSDEC) Water Quality
Regulations, Groundwater Classifications
and Standards (6NYCRR Part 703)

Applicable

New York State Department of Health otentially Applicable
Drinking Water Standards
(N.Y.S. Sanitary Code)

New York State Ambient Air Quality Standards t Applicable
for Criteria Air Pollutants

New York State Guidelines for the Applicable
of Toxic Ambient Air Contaminan

Location-Specific ARAR's

A1l N.Y.S. Locatio
(Similar to Fede

¢ ARAR's Not Applicable

Appiicable



There are current1yAnoAFedera1 or State chemica]-spgpific ARAR'éAfor
soil. However, the USEPA has deve]oped—potent1a1 soil guidelines to be
considered (TBC's) for the Syosset Landfill site. These TBC's are

summarized in Table 2-3.

The chemical-specific ARAR's which are not applicable fg
are the Federal Clean Water Act (CWA) and the N.Y.S. Ambiep
Standards for Criteria Air Pollutants (NYSAAQS). The OWA
POTW dischargss
The NYSAAQS is not

s site

cable

since there are no proposed surface water discharges

dredge and fill operations associated with this site,

not involve undergrogd gs, caves, salt domes or salt bed formations, and

the site is not d~plain or an area which has unacceptable

siesmic conditions)

h

operdti de the requirements for N.Y.S. Solid Waste Management _
R Part 360), and potentially either RCRA Subtitle
C-Hazardous Wabte Management Requirements or RCRA Subtitle D - Solid Waste

—

b

/

,-:c{f1c ARAR's which apply to on-site landfill closure ’g

Manageme equirements. In addition, the Clean Air Act will be applicable
to any on-site gas collection systems, if required. Action-specifié ARAR's
which are not appiicable to this sf%e include the RCRA Subtitle I -

Underground Storage Tank Regulations since there are no underground storage

tanks at the property which was once operated as the Syosset Landfil1.
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. TABLE 2-3
POTENTIAL SOIL TBCs FOR SYOSSET LANDFILL

HEALTH BASED CRITERIA

SYSTEMATIC AVERAGE
CARCINODGENS TOX{CANTS CONCE?E?ATIONS
A 8
(mg/kg) (mg/kg) (mg/kg)
Volatile organic compounds
Acetone NA 8,000 NA
Carbon disulfide NA 8,000 NA
Hethy1ENE Chloride 93 70 NA
Chloroform 110 800 NA
Tetrachlorpethene 140 800 NA
Chlorobenzane NA 2,000 NA
2-Butanone NA NA NA
Ethylbenzene NA © 8,000
Totsl Xylenes NA 200,000

Semivolatile organic compounds

Naphthalene
Diethylphthalata
Fiourene
Phenanthrene
Anthracene
Di~-n-butylphthalate
Fluoranthene
Pyrene
Benzo(8)anthracene
bis{2-Ethylhexyl Jphthalate
Chrysene
Di~n-octylphthalate
Benzo(b)fluorenthene
Benzo(a)pyrene
Indena(1,2,3-cd)pyrens

Target snslyte 1ist

Magnesium

Manganese
Zinc

Potassium

R ERcuntadchASKERARAANAN
</’-‘\\\7 PcB

Pareres

Ar) clo; 1016 0.091 NA NA-
oclof-1254 0.091 NA NA

(A) NHea¥th-Based Criteria for Carcinogens, Oral Exposure Route
le 8-6 of Development of an RF] Work Plan and Ganeral

Considerations for RCRA Facility Investipations,
EPA 530/5W-89-031, May 1389.

(B) - Health-Based Criteria for Systemic Yoxicants
Table 8-7 of Development of an RFI Work Plan and General
Considerations for RCRA Facility Investigations.
EPA 530/5V-89-031, May 1989.

(C) - SW 874 Hazardous Waste Land Treatment (Lindsay, 1879).



2.2.3

This section summarizes the findings of the site's Endangerment
Assessment which were reviewed prior to incorporation into this FS. The

Endangerment Assessment performed for the Syosset Landfill evaluated the

fall within the USEPA acceptable range, these risk &
substantially less if more realistic /assumptions were made, as discussed in
the Town of Oyster Bay's June 11, 99Q;§$tter o, the USEPA (Appendix A).

d

The following paragraphs discuss the Enfdangerwént Assessment procedures and

chemitals foupd at the site were evaluated for both oral and inhalation

routes. Mpficipated health impacts were identified by computing hazard
indices derived from subchronic and chronic daily intake levels. The

hazard index is used to compare daily intake levels to acceptable daily
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intake levels., The assumptioh made in the site's Endangerment Assessmént
for calculating hazard indices is that the combined effects of chemicals is
additive. 1In general, EPA policy states that if the hazard index is less
than one, deleterious health effects are unlikely. If the hazard index is

greater than one, then the individual effects of each chemical shauld be

considered to determine the 1ikelihood of 111 effects.

The computed noncarinogenic hazard indices for adult

are based on models which estimate risks assoctiated

contaminated groundwater. Since the estimates of /grgdndwater

Therefore, the reported

the Second Operable Unit Remedial Invqiﬁggatio
hazard indices will not be addressed in t

Feasibility Study.

rst Operable Unit

Risks were ed : potential carcinogens based on the

aficer incidence. The anticipated carcinogenic

probabil 1ty of response per unit intake of a particular contaminant over a

Tifetime. The estimated intakes are then converted into incremental risk.
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However, since all inputs into the exposure assessments are conservatively
based, the Endangerment Assessment reported that the resulting calculated
risks identified for the Syosset Landfi11 site represent upper-bound risk

estimates, and may overestimate the actual risk from exposure to the

indicator chemical.

The cumulative upper bound carcinogenic risk for adul S aren

for both oral and inhalation exposures as reported ip the Endangermd

Assessment are listed in Table 2-4, The estimated” tgtal upper bound risk

for adults and children are 3.65x10 and 2.53 -specfive1y, which
: -7

are within the EPA acceptable range of 1 x 10 10 .

The Endangerment Assessment reported that there are a number of

uncertainties associated with cal u]aﬁtsg the™s
which include: (1) the need to extRrapoYate/be
variability of the receptor

arcinogenic risk estimate

the dose range of

experimental tests using animals, (

population, (3) assumed equivalency of dose-response relationship between

route, and duratioh of e » there are also many other factors that may

Influence the 1ikelihoqd of’ developing cancer. These include differences
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TOTAL UPPER BOUND RISK

Oral & Inhalation

JABLE 2-4

CARCINOGEN RISK ESTIMATES

3.65x10°>

2.53x107°



Environment

Anticipated environmental effects due to releases from the Syosset
Landfill are'expected to be negligible. The site's Endangerment Assessment

determined that the site offers minimal wildlife benefits since ik contains

no streams, ponds or established wetlands. In addition, off-site
environmental risks are not 1ikely since there are no enda
threatened or rare plant or animal species located within 3 Rj1e radius
of the site, and there were no rare breeding bird species identifiedA

the immediate vicinity of the site.

Summary

Al though the associated on-site sks to human health and the

environment are within the USEPA acceptable range, remedial measures are

of f-site exposure pathways, if any, Wil1l\ be evaluated during the Second

Operable Unit RI/FS pro

on-gite surface soils, and on-site measures to reduce future
leachate genepdtion. In addition, the effects of on-site remediation on
of f-site pathways (ie, groundwater) is addressed. Table 2-5

1ists the remedial action objectives for each of the transport media.



Soil

Air

Groundwater

IABLE 2-5

ON-SITE REMEDIAL ACTION OBJECTIVES

Remedial Action Objective

Prevent the ingestion or dermal
with soil containing noncarcipbgens
excess of reference doses.

Prevent ingestion or dermal contack
soils containing levels of carcinogehe
which exceed the EPK agceptable risk 1imit.

soil particles
entrations which
risk 1imit



2.3  GENERAL RESPONSE ACTIONS

General response actions are defined as those types of actions which
will satisfy the remedial action objectives. The general response actions

are media-specific and include the no action, source control, subsurface

gas control and groundwater control actions. A 1ist of general /regponse
actions for each transport media at the site is shown in Tal

general response actions are further discussed in the fol

the South Grove School property.
of Oyster Bay Department of Publi
time, methane has occasionally been\detgéted in the vent pipes, most

notably in the fall of 1988, which pkompged the TOB DPW to rehabilitate the

system. To date, meth detected at the two permanent gas

monitoring meters g Qo1 property.

mechanisms, it will be retained for comparison to other response actions in

accordance with CERCLA requirements.

2-10




Soil

Air

Groundwater

‘No Action

General Response Actions

No Action

Source Control
-~ Containment (Capping)
- Removal/Disposa
= Removal/Treatm

Gas Control
- Passive Gas Ven
Active Gas Venting
: ol lection/Treatment
- petion/Utilization

Groundwédter Control
pontainment (Capping)



2.3.3 Source Control

The source control response consists of actions which would reduce or
eliminate the contaminant source. These actions would include containment,

removal/disposal and removal/treatment. The containment action involves

to return the

site to its former state prior to mining operatis e removal/treatment

response action would consist of removing the three\pil}ion cubic yards of

fi1l, treating the material to remove~the contaminants and utiiizing the

material as fill to restore the site 1§>; iginal grade. Both removal
i

actions remove the source of contamina¥io i¢h eliminates the potential

for contact with contaminated surface sdjis, the production of landfill
ction which

gases, and leachate prod ould contaminate the groundwater in

the vicinity of the s

specif{c actigns could be taken to minimize gas migration. These actions

include

LN ©

use of passive or active gas venting systems. Passive venting
systems commonly consist of perforated pipe vents and permeable soil
material which is placed in layers or trenches to enhance gas migration to

points where the gas can be vented and treated, if necessary. Active
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systems utilize a series of pipe vents placed into the fill material wﬁich
are connected via a header system to a blower facility which produce a 1ine
of negative pressure inducing gas migration toward the vent pipes where the

gas is vented or possibly converted to energy.

2.3.5 Groundwater Control

collection and treatment of contaminated groundwate

extent of off-~site groundwater contamtsation will be identified and

addressed in the Second Operable UnityRI/FS procgss, the only groundwater

control response actions which wil éd in this report will be the

ef fegtivenegs of\each technology is evaluated based on its potential
in/handling the estimated volumes of media, its ability to

process is a proven and reliable option with respect to the contaminants
involved. Implementability encompasses both the technical and

administrative feasibility of implementing a technology process,
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el iminating those techno]ogy'types and process options which are c]eariy
ineffective or unworkable at a site. Cost considerations play a 1imited
role at this level of the screening process. Cost analysis is made on the
basis of engineering judgment and each process is evaluated as to whether

costs are high, Tow or moderate relative to other process options.in the

same technology type. At this point in the screening of techp®
effectiveness factors are focused on, with less importance g
implementability and costs. Those technologies which do nbd
meet these criteria are eliminated from further consideration. Tablg 2-7

summarizes the effectiveness, implementability a t considerations for

each of the remedial technologies.

2.4.1

Source control technologies hawsggeen devel oped to minimize or

eliminate the potential for contam\{mant m ation from the source. This is

materials Yo remain in place while the cover system minimizes future

exposure pathways., Capping systems have been used for years during
landfi11 closure operations and have proven to be an effective and reliable

means of protecting human health and the environment. Several types of
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General

1. No Action Not Applicable

2. Source Control

A. Containment Capping. A-l. Clay
A-2, Synthetic
A-3. Asphalt
A-4, Multimedia

B. Removal/Disposal Excavation. ‘Disposal

C. Removal/Treatment Excavation Treatment

C~1. Incineration
C-2. Chemical, biological
in-situ treatment

3. Subsurface

Gas Control
A. Passive Gas Gas Venting Passive Vents
Venting and Trenches

Does not meet remedial
action objectives

A1l process options meet
remedial action objectives
A-1. Effective, susceptible
to cracking but has
self-sealing properties
ffective, susceptible
punctures

production
o Require gas venting

Implementability

Not acceptable to
local/public
government agencies

A11 process options

are easily implemented

& have restrictions
for future land use

dctive, but susceptible

Cost

Low cost incurred for
continuved monitoring

A-1. High capital,
low maintenance
A-2. High capital,
Tow maintenance
A-3, High capital,
moderate maintenance
A-4, High capital,
moderate maintenance

o Large volume for emedial action Feasible but High
" excavation & disposal ives impractical due to
(3 million CY) large volume of
o Eliminates source soil to be excavated,
and future exposure staged & disposed of
pathways . at a RCRA facility
C-1. On-site or off-site C-1. Meets re Qn-site inciner— C-1. High
incineration objectixes 2tion requires C-2. N/A

C-2. Not effective for low
levels of contaminants
found at tPé site
Does not meet remedial
action objectives

o May eliminate potential o Meets remedial action

for off-site subsurface objectives
gas migration o Effectiveness decreases
o Minimum requirement for with depth

use in conjunction with
containment action under
source control

permitting & has
potential for
air emissions

Low to high
(dependent on depth)

Yes

Yes

No

No

" Yes



TABLE 2-7 (Cont'd.)

General :
Response Action  Remedial Technology Screening Comments Effectiveness Inplementability Cost Retal
3. Subsurface
Gas Control
(cont'd.)
B. Active Gas Gas VYenting 8 Eliminates potential for Meets remedial action o Fasily implemented High
Venting b -sfte subsurface gas objectives ' o Would be implemented . No
2 o More effective than , 1f passive system '
atisfy requirement passive system for proved to be not
sQntrol in reducing subsurface gas effective at reducing
nctiodwith containment migration, but would only gas migration
under\source control be implemented 1f passive
system was ineffective
C. Active Gas’ Gas’ Active vents connected nates potential for o Meets remedial action o Treatment High . No
Collection/ Collection/Treatment to a blower/treatment offfsite gas migration objectives technologies are
Treatment system. » Elfminates potential for o Effective if potential extremely costly
afr emissions ex{sts for atr
spissions from
subgurface gases
D. Active Gas , Gas Collection Active gas collection o Eliminates --tentia] for < ;;Meet remedial action Not practical due High No
Collection/ and Utflization system connected to gas off-site subs objeftives to Tow levels of gas
Util1zation to energy facility gas migration o Not/effective due to Tow at the site

o Potential energy source leyels of gas at the site

4. Groundwater ’ ) .
Control : e e s

Containment Low Permeability Clay, Synthetic Caps . . Capping technology & . Effectjfe at reduciNg Easfly High Yes
Barrier i : process options are futurg leachata implemented
: discussed under produ
Source Control sequent )

contamination
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capping materials are available for containment purposes including cléy,
geosynthetic membranes, asphalt or combinations of these materials to
provide a multi-media cover system.

A1 of the capping options achieve several of the remedial action

objectives for this site. The landfill cap provides a barriep/layér over

ventilation systems installed in conjunction

subsurface gas migration.

by an impermeabl

layer. The surfacs

2 capping technologies are easily implemented and are cost
effective, actual cap efficiency and cost effectiveness are dependent upon
the individual materials used. Al1 capping technologies will have

restrictions on future 1and use at the site. Table 2-7 provides a
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comparison of the ef fectiveness, implementability and cost consideratfbns
for capping sections which use clay, geosynthetic membranes, asphalt and

mul ti-media materials for low permeability barriers. Although clay caps are
susceptible to cracking, they have self-sealing properties and have
relatively high capital and 1ow maintenance costs. Synthetic memhranes are

susceptible to punctures and have high capital and 1ow mainteps costs.

least susceptible to failure by cracking or punctures but have high

capital and moderate maintenance costs.

Removal/Disposal

Removal and disposal technologfes require the removal of potentially

suﬁ:gguent disposal at a 1icensed
facility. Although this procedure\meets

contaminated soils at the site fo

is not practical or cost effective

deposited at the landfi A total

to be carted off L% \amd 16 a 1icensed RCRA facility. After the waste

throuy o 1andfil1l would be a more feasible option. However, this is
not appropriate at the Syosset Landfill, since the results of the
on-site Remedial Investigation observed contaminants dispersed throughout

the site.
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Costs for removing and.disposing of on-site waste material wou]dwbe
prohibitive. Current rates for the shipping and disposal of hazardous
waste to a licensed facility are approximately $230/cubic yard. The
approximate cost for removal, disposal and filling operations would be

approximately 775 million dollars.

Removal and disposal technologies will be el iminated er

consideration due to their impracticability and prohibitive“cost

Removal/Treatiment

The removal and treatment option consists’s avating the existing

solid waste materials, treating them to remove contaginants and depositing

them on~site. While this procedure s the remedial action objectives,
it would still require the remova oﬁ::gree m jon cubic yards of fill
material for treatment. Partial ré&movil

RCRA facNAty. - In general the total cost for removal, transportation,

treatment and filling operations would be on the order of 1 billion
dollars, In-situ chemical or biological treatment would not be an
appropriate option since this type of treatment is not effective for the

low concentrations of contaminants found at the site.
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Removal and treatment téchno]ogies will be eliminated from furthér
consideration since they either do not provide an implementable or cost

effective means of meeting the remedial action objectives.

2.4.2 Subsurface Gas Control Technologies

transport process for subsurface gas is convection.

involve gas migration from regions of gh pressure to low pressure.

of gis for energy depending on site characteristics. Although

a Tow permgability capping system which increase lateral gas migration and
directs the gas migration to particular venting points. Since capping is
the source control technology retained for further consideration, the gas

control technologies will be discussed assuming the site will be capped.
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Current technologies aVai]ab]e for gas control at landfills
are categorized as either passive or active systems., Passive systems are
used to intercept methane as it migrates under natural convective
processes. These types of systems consist of one or more of the

following: a permeable material such as gravel to provide a pathyay for gas

migration; impermeable barriers such as PVC liners or clay cap g restrict
or confine gas migration; and perforated piping gas vents 2 }g depths

below ground surface.

addition of equipment to create an area of 1o which induces gas

migration toward it. The gas is then collected \qnd eher vented, treated

or utilized for energy.

A1l of these gas control te hnqizg
action objective of preventing subsurface ga
implemented. Current New York Statg

installation of a passive_gas venting stem comprised of at least one gas

vent riser per acrey to preyent of f~site gas migration. If levels of VOC's

The parpicular system to use is dependent on site characteristics.
As part d{/the on-site Remedial Investigation, measurements for methane and
individual volatile organic compounds were taken at 13 on-site landfill gas
vents. Methane levels throughout the site were generally low with the

exception of one area in the southwestern portion of the site. This is

2-18



consistent with the age of the wastes which were deposited at the site
between 1933 and 1967. Since this waste was deposited between 23 and 57
years ago, methane production is on the deciine. In general, levels of

volatile organic compounds (VOC's) measured in the landfill gas at~the site

during the Remedial Investigation were 1ower than the ARAR's,

Therefore, based on the site characteristics, ig anticipated that

a passive gas venting system will be appropriate method for gas control

since projected levels of VOC's and spnsidered too Tow for
treatment or energy utilization. Hd
monitored and should levels of VOC's etected in excess of ARAR emission

standards, the passive bem will be deSigned with interconnecting piping

treatm - Of these technologies, only the capping option will be
addressed this First Operable Unit FS. The remaining technologies will
be considered when further data is gathered during the Second Operable

Unit remedial investigation.
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- part of the landfill.

As discussed previously, capping is a sodrce control technology
which places an impermeable barrier over the existing fill material. The
capping medium minimizes the amount of rainwater infiltration into the fi11

material, thereby reducing leachate production. In addition, leag

production caused by fluctuations in the groundwater table is

since the water table elevation is approximately 20 feet be}® aeegpest
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3.1 D P F

which treat the site as a whole.

3.1.1

The three remedial technologies ywhich have been retained thus far

g-technologies. Although the

pechnologies, it has been

The selected remedial technologies are grouped into two categories of

al ternatives; the no action and closure alternatives. The no action
alternative category consists of a single no action alternative, while the
site closure category consists of four landfill closure alternatives. The

no action alternative involves retaining the site in its current condition,
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- The appropriate cap sections to be retained for detailed anaYysis

and requires continued groundwater and subsurface gas monitoring. The
closure alternative category consists of capping the site, installing a
passive gas venting system, grading the site and providing a surface

treatment which enhances proper stormwater runoff.

The four closure alternatives propose the use of standarg

sections which meet either State or Federal ARAR's for 1andfA

subsequent sections of this report will be determined.during the init

alternative screening process.

New York State regulations for landfill clod
NYCRR Part 360 - Solid Waste Management Facilities.

¢ stipulated in 6
ege regulations call

for the construction of a final cover/and.gas control system. The final

protection layer. The gas control system\must be designed to prevent

of f-site gas migration; preyent the accymMulation of gas in concentrations

York State landfill closure regulations stipulate that the
required 1w’ permeability barrier may consist either of a layer of 1ow
permeability soil or a geosynthetic membrane. Three of the four final
cover system alternatives provide low permeability barriers consistent with
current New York State Landfill closure regulations. They are: 1ow
permeability soil (clay), geosynthetic membrane; and 1ow permeability

asphal t.
‘ 3-2



- consistent with the RCRA-Subtitle C regulations.

Federal regulations for landfill closure are contained under the
Resource Conservation and Recovery Act (RCRA) Subtitle C for Hazardous
Waste Management and Subtitle D for Solid Waste Management. It is 1ikely

that Subtitle C requirements are more appropriate due to the typesQf

wastes which were reportedly disposed of at this site over the yeapd. The

fourth alternative to be screened consists of a multi-media £ap whic

3.1.3 Future Site Use

Current 1andfill closure ARAR's Timit future® ses to ensure that

the integrity of the final cover system is not jeopardizgd. Since the

existing landfi11 ground surface elevdttens are comparable to the

surﬁounding areas and proposed c1o~ure\§§9pes W be approximately four
a

composting, vehicle parkis 3¥s recycling facility. A1l future

and p 0 tormyater runoff. Asphalt maintains a runoff factor of 0.9 to
1.0 ge ative cover surface treatment has a runoff factor of 0.3
hdicates that approximately 90 to 100 percent of

6n which falls on the asphalt surface becomes stormwater runoff.
In comparison, a vegetative cover surface will result in runoff quantities
of 30 to 50 percent. In terms of infiltration, asphalt allows 0 to 10

percent infiltration, while a grass surface and growing medium layer allows

50 to 70 percent infiltration. These comparisons show that using a surface

3-3



- will accommodate all anticipated future site uses, it wiil b

of asphalt pavement significantly reduces the amount of infilitration which

will reach the 1ow permeabiiity capping material below. Consequently, the

asphalt cover will substantially increase the efficiency of the cap section
since potential infiltration will be reduced by as much as 70 percent

compared to a growing medium cover.

Since an asphalt cover will provide a more efficient gap secti and

the proposed surface treatment for all closure alterpatives. Any are¥s

on-site whose anticipated future use does not req an asphalt surface

will utilize the standard vegetative cover mat spec¥fied in the
ARAR's, Figure 3~1 shows the vegetative cover cap\sect™qn which will be
used for each alternative. Should the use of these awe3d change in the

future, an asphalt surface will be 1; over the existing cap section.

3.1.4 Summary
The following altermafives have been formulated for screening
purposes:

Alternative No Action
No. 1 - No Action

Group No. 2 - Closure with Asphalt Surface Treatment

No. 2A- 6 NYCRR Part 360 Regulations - Low Permeability
Soil Cap

Alt. No. 2B- 6 NYCRR Part 360 Regulations - Geosynthetic
Membrane Cap
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A1t. No. 2C- 6 NYCRR Part 360 Regulations - Low Permeability
Asphalt Cap

Alt. No. 2D- RCRA Regulations - Subtitle C - Multi-media Cap
3.2  SCREENING OF ALTERNATIVES

3.2.1 Introduction

The alternatives which were defined in the p 6ys section are now

evaluated based on short-and long-term effectivg plementability and
cost. The effectiveness of each alternative refers the short-term
(i.e.» construction and implementation period) and 1ong=Aterm (i.e., period

subsequent to implementation) effectj¥emess of each alternative to provide

protection of human health and the \env ment, apd the reductions in

toxicity, mobility or volume that i Implementability is
evaluated by both the technical and ag@ministrative feasibility of

constructing, operating and maintaininyg &

based on th€ characteristics of each capping alternative. However, the
cost comparison includes items which are common to all closure
al ternatives, such as site preparation, a site drainage system, a passive

gas control system, a 25 foot wide landscape buffer zone along the site
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property line adjacent to residences, and the usé of vegetative cover over each

of the cap sections in areas where asphalt pavement is not required. Site
preparation costs include the demolition of the inactive incinerator
building and sewage treatment plant, and site clearing and grubbing costs.

Dufing the preparation of the site's closure plan, investigations will be

action th¥

completed.

CompJAance with such requirement at the facility will result in

ater risk to human health and the environment than alternative

gre

options. (CERCLA 121(d)(4)(B).
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3.

Technical Impractibility

Compliance with such requirement is technically impracticabie

from an engineering perspective. (CERCLA 121 (d)(4)(C).)

Equivalent Standard of Performance

The remedial action selected will attain a standard’ of

With respect fo a State standard

limitation, the State has nqt copsistently applied (or

demonstrated

requiremen or limitation in similar circumstances at

(CERCLA 121(d)(4)(E).

s such level or standard of control will not provide a
balance between the need for protection of public health and
welfare and the environment at the facility under consideration,

and the availability of amounts from the Fund to respond to other



sites which present or may present a threat to public health or
welfare of the environment, taking into consideration the

relative immediacy of such threats. (CERCLA 121(d)(4)(F).)

3.2.2 Alterpative No. 1 - No Action .

The No Action alternative would retain the site\in its existing

condition. However, several institutional controf’s d have to be

implemented at the site. These include leaving the Veggtative cover on the

Landfi11 as it currently exists and continued monioring

and air quality at the Landfill.

of the groundwater

Effectiveness

The No Action alternative would have any short-term effects on

the surrounding communj nce no congfruction would be required.

This¥alternative would be easily implemented, requiring only the
maintenance of the existing boundary fencing to discourage trespassers and

the continued monitoring of groundwater and subsurface gas levels using the
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existing monitoring well system. The No Action alternative is not
administratively feasible since it does not meet the requirements of

current waste facility closure regulations.

Lost

maintenance and monitoring costs. No capital costs would b

implement this alternative. The order of magnitude jp

the years as the area of leachate~impacted groundwater Wwoves further

of f~site, enlarging the monitoring area.

Although this alternative is ny fective in protecting human health

ve 2A consists of the 6 NYCRR Part 360 low permeability soil
cap'for 1andfi11 closure. The minimum cap section is shown in Figure 3-2

and consists of the following layers:

= 24" barrier protection layer consisting of:

e 3" asphalt top course
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e 38" asphalt base course

e 13" subbase course

-7
18" 1ow permeability soil layer (1x10 cm/ sec)

two layers of geosynthetic filter fabric

12" gas venting layer

clean fil1 placed over the existing landfill cover

material to construct a minimum slope of 4 percent

gas riser vents extending from within the refuse materfal t

3'-0" above the final ground surface elevation (minimum of

one gas riser vent per acre)

crushed stone backfill around gas venting

Effectiveness

The short-term effects that Altérna e 2ZA W have on human health

and the environment are all constructigqn relatéd™~ These effects include

increased vehicular traffic from trucks\deliyering fi11 and capping

materials, minor increases 4anoise level

Mitigation measures to minimize short-term impacts include restricting
vehicular routes to non-residential areas, 1imiting construction operation

periods to daytime hours when local residents are at work, spraying work
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areas with water to minimize dust generation and air monitoring in the work
zone to prevent exposure to gases in concentrations greater than the

Occupational Safety & Health Administration (OSHA) l1imits. The anticipated
duration of construction activities for this alternative is expected to be

36 months.

toxicity, mobility and volume of contaminants at the site since no

treatment is proposed. However, the pfoposed cappedq

future rainwater infiltration and leachate produ Rich will minimize

of Alternative 2A is 90.4 percent,
stipulated in the ARAR's,

ben

icile ecty to human health and the environment, while also
gssing\propeyties to ensure its effectiveness and integrity. The 4'-6"

cap secktjon eViminates exposure to potentially contaminated surface soils,

pos

minimizes ainwater infiltration and controls subsurface gas migration.
The cap maintains a minimum slope of four percent to promote surface
stormwater runoff to reduce stormwater infiltration. The 24" barrier

protection layer consists of a 3" bituminous asphalt concrete top course on
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an 8" asphalt base course and a 13“ subbase course. Utilizing asphalt as a )
surface treatment over the cap section will significantly increase the
efficiency of the cap section. The asphalt cover material, having a runoff
coefficient of 0.9 to 1.0, will promote surface stormwater runoff while
reducing infiltration to less than 10 percent of the precipitation tha
falls on the site.

The 18" Tow permeability soil layer, having a maximum permedbiliN
1x10 cm/sec, further minimizes rainwater percolation thereby reducing

future leachate production and potential groundwater cofitapipation.

Subsurface gas migration is controlled through gas A layers and

gas vent risers. Landfill gases which rise through the material are

prohibited from rising further by the clay cap. The permsablé gas venting

Tayer below the clay layer induces gas migfasion to the gas vent risers

which vent the gas into the atmosphere. ations at these

Gai;g
locations will be monitored on a regular\basis

bO~ensure that levels of

VOC's and methane are at acceptable 1imits.

The Alternative 2A gdp sectjon is also designed to insure its

the clay cap. Since asphal be used in 1ieu of a vegetative cover,

landfi1] settlement, it has self sealing properties which enable it to
adjust to these dynamic elements. Annual inspections of the protective
barrier layer of the cover system will be required to identify potential

areas in need of repair.

3-12



- implemented with services and materials which are readily av&ilable

Implementability

Clay cap sections similar to Alternative 2A have been frequently used

over the years for landfill closure operation. Clay caps have beg

proven as an acceptable, effective and reliable means of elimipé

various human health and environmental exposure pathways.

-7 ,
Al though 1x10 cm/sec clay is available, it is no

1oca11y. Clay caps require moderate levels of maihtermance in comparison to

other closure technoiogies. The use of 6 NYCRK Par clay caps also

require minimal requirements for NYSDEC approval, leading to timely

implementation of this remedial action alternative.

clean fi11. Current costs for obtaining clay have been quite high, ranging
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3.2.4 rn e No B - NYCR -
Membrane Cap

Description

Alternative 2B consists of the 6 NYCRR Part 360 geosynthg
cap for landfill closure. The minimum cap section is shown Q 3-3

- and consists of the following layers:

- 24" barrier protection layer consisting
e 3" asphalt top course
e 8" asphalt base course
e 13" subbase course

-12

- geosynthetic membrane (40 m x10 cm/ sec)

- 12" gas venting layer
- three layers of filter fab
- clean fill placed over the & Bing 1andfill cover

material to copsdruct a minimup/slope of four percent

term effects that Alternative 2B will have on human health
and the enwironment are all construction related and are similar to

Alternative 2A. These effects include minor increases in noise levels due
to constructidn equipment, fugitive dust emissions, and potential exposure

to site surface soils and subsurface gases for construction workers. The
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anticipated duration of constructidn activities for tﬁis al ternative is
expected to be 30 months. Although Alternative 2B does not require the
delivery of clay material to the site, vehicular traffic will be slightly
increased (in comparison to Alternative 2A) since this alternative requires

the placement of more fill material to meet the proposed site grades.

Encounters with on-site waste material will be less than Alternative

toxicity, mobility and

is proposed. However,

[2

of Alternative B is 94.3 percent, which is greater than 90 percent as
stipulated in the ARAR's. The installation of the asphalt surface
treatment will substantially increase this efficiency since the asphalt

cover will 1imit the amount of infiltration that reaches the geosynthetic
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membrane layer to less than 10 percent of the rainwater which falls on the
site. This added protection will increase the total cap efficiency to
99.43 percent (i.e. 94.3 percent efficiency of the 10 percent of water

which reaches the geosynthetic membrane cap).

The Alternative 2B section is designed to provide long-te

beneficial effects to human health and the environment, whilg’also

-possessing properties to ensure its effectiveness and integr The 3 >o"

cap section eliminates exposure to potentially contamjpated surface sofls,

minimizes rainwater infiltration and controis subs gas migration.

The cap maintains a minimum slope of four perceg gte surface
stormwater runoff to reduce stormwater infiltratiox 3 24" barrier
protection layer consists of a 3" bituminous asphalt ete top course on

an 8" asphalt base course and a 13" suybbbase course. Utilizing asphalt as a

surface treatment over the cap section Wil1 signtficantly increase the

efficiency of the cap section. The 4sphalt/Cower material, having a runoff
coefficient of 0.9 to 1.0, will promote surface stormwater runoff while

reducing infiltration to s than 10 pep€ent of the precipitation that falls

on the site.

1x10 cm/sec, furthe mizes rainwater percolation thereby reducing

gas venting\Mayer below the membrane induces gas migration to the gas vent
risers which vent the gas into the atmosphere. Gas concentrations at these
1oca{10ns will be monitored on a regular basis to ensure that levels of

YOC's and methane are at acceptable 1imits.
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The Alternative 2B cap section is also designed to insure its
integrity and maintain its ef fectiveness over its useful 1ife. The surface
layer consists of 24" of cover material to create a protective barrier over
the geosynthetic membrane. Since asphalt will be used in 1ieu of a

vegetative cover, there will be no potential for roots penetrating

settlement. Uniike a clay cap, the geosnytheti does not possess

self sealing properties. Once the membrane is punc ahole or tear
will remain, enabling water to seep into the landfill cing the cap
layer of the

in need of

membranes have been used over the years for both

landfi11 ¢losuré caps and landfill liner systems. Geosynthetic caps have
been proven ds an acceptable, effective and reliable means of eliminating
various human health and environmental exposure pathways. They are easily

implemented with services and materials which are readily available. The
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use of 6 NYCRR part 360 geosynthetic membrane caps also require minimal
requirements for NYSDEC approval, thereby Teading to timely implementation

of this remedial action alternative.

Lost

The order of magnitude present worth value for capitals operatidg,

"maintenance and monitoring costs for Alternative 2B is 26 million dQllarg.

This cost is sensitive to current pricihg of geosynthetic membranes and

clean fill.

8" asphw

subba
:o “

clean/Till placed over the existing landfill cover material to

tic filter fabric

cofistruct a minimum slope of 4 percent

- gas riser vents extending from within the refuse material to
31-0" above the final ground surface elevation (minimum of
one gas riser vent per acre)

- crushed stone backfill around gas venting risers
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-subsurface gases for construction workers. The anticipated

Effectiveness

The short-term effects that Alternative 2C will have on human health
and the environment are all construction related. These effects include

increased vehicular traffic from trucks delivering fill and capping

materials, minor increases in noise levels due to construction eduipment,

fugitive dust emissions, and potential exposure to site surfg

11
require the delivery of more fill material (than Alferpdtives 2A and 2B) fo

period for Alternative 2C is expected to be 24 months., Alternative 28

meet proposed grades{ since this alternative wi rfiresalmost no on-site

excavation, Rot anticipated

the landfil1) within the existing 1af aterial. No excess

excavated material will be generated\by ¥ akternative.

ANternative 2C will have virtually no effect on the reduction of
toxicity, moBility and volume of contaminants at the site since no treatment
is proposed. However, the proposed asphalt section will reduce future
rainwater infiltration and leachate production which will minimize future

levels of groundwater contamination from leachate.
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increase in efficiency is that if the overlying material is highly

Cap efficiencies were calculated for each alternative using NYSDEC
procedures. Critical parameters which make for an efficient cap system

require that the difference in permeability between the capping mate

and the overlying cover material is greater than 10 cm/ sec.,

this difference the more efficient the cap is. The reasoning

permeable in comparison to the 1mpermeab1e cap materighy water will terld to

move through the permeable cover to a discharge po her than remain on

the impermeable cap surface and penetrate the cafp grial. Since
Alternative 2A does not have any material overlying wpermeable asphalt

barrier, the difference in permeability between the asphagft and the medium

above it (air) is the maximum differepce possgible, making the cap highly

similar cover material was overlying the asphalt cap. The resulting

initial efficiency of the ATkernative 2§ cap was 91.4 percent. Since the

asphalt cap actually }J - gbove it in 1ieu of cover material, the

possegsing Rertiles to ensure its effectiveness and integrity. The
asphalNt sech oA elAminates exposure to potentially contaminated surface

migration. e cap maintains a minimum slope of four percent to promote

surface stormwater runoff to reduce stormwater infiltration.
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cap. The permeable gas venting layer below the asphalt layé

The 3" asphalt cover has a maximum permeability of 1.20x10 -8 o/ sec,
which provides greater impermeability than the 6 NYCRR Part 360 18" layer
of 1x10 - cm/sec clay. This impermeability further minimizes rainwater
percolation thereby reducing future leachate production and potential

groundwater contamination. Subsurface gas migration is controlled through

gas ventilation layers and gas vent risers. Landfil1 gases which

through the fil11 material are prohibited from rising further

migration to the gas vent risers which vent the gas into the

1ifts with the construction joints stag
infiltration at the joints. The impekmeah

ed to prevent any potential
e asphalt cover is quite

effective since its Tow permeability causeg the stormwater to runoff

e 3" impermeable asphalt top

-8
ity of 1.20x10 cm/sec would be equivalent

availab¥e and in Nse with permeabilities as 1ow as 3.6x10 cam/sec (USEPA,

cap must be regularly maintained since it is

suscepkible i crédcking through freeze and thaw action. Like any asphalt

pavement, \{t may occasionally need resurfacing to ensure its effectiveness.
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However, since the impermeabie Tayer of the cap séction is at the surfacé,
it can be regularly inspected to find cracks or flaws which can be
immediately mended. This is an advantage over the other alternatives whose
clay or synthetic caps cannot be seen from the surface, allowing cracks or
punctures to go unrepaired thereby allowing infiltration and drastigally

reducing their effectiveness.

Implementability

Except for the No Action Alternative, impermeablie/asphalt cap is the

most easily implemented alternative. Al though

used by the U.S. Bureau of Reclamatifon R) fo
water storage systems since 1939 (Asp ajifg gt

period from 1947 to 1976 over eight miy
used by the USBR to prevept.jnfiltratio

rrigation canals and

dte, 1976). During the

cubic yards of asphalt were

these canals. The 1976

" The ongér of magnitude present worth value for capital, operation,

maintenance and monitoring costs for Alternative 2C is 23 million dollars.
This cost is sensitive to current pricing of impermeable asphalt mixes and

clean f111.
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3.2.6 Alternative No. ZQ = RCRA Cap
Description

Alternative 2D consists of the RCRA multimedia cap.

section is shown in Figure 3-5 and consists of the following 1)

= 24" barrier protection layer consisting of:
e 3" asphalt top course
e 8" asphalt base course
e 13" subbése course

- geosynthetic filter layer

- 12" drainage layer

- geosynthetic membrane (40 mi} ¢ cm/ sec)

- 24" low permeability soil
- geosynthetic fi1ter layer
- 6" gas venting layer

= 12" minimum clez i11 material /placed over the existing landfill

- term effects that Alternative 2D will have on human heal th
and the envYronment are all construction related. These effects include
increased vehicular traffic from trucks delivering fi11 and capping
materials, minor increases in noise levels due to construction equipment,
fugitive dust emissions, and exposure to site surface soils and

subsurface gases for construction workers,
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In comparison to the othér Alternatives, the short-term impacts frém
Alternative 2D will be more severe, since the 6'-6" RCRA cap is deeper than
the others. The construction related impacts for the RCRA cap will be more
significant since the anticipated construction period is expected to be 48

months. This construction duration is signficantly longer than the qther

than the other alternatives. In comparison to Alternative 2}

most significant construction related impact will
excavation required to install the_6'-6" RCRA cap
grades around the edge of the landfill. Cap const

excavation operations may result in an}§§§
21,000 CY of excavated material which muSt pé
RCRA facility. In addition to the potentihal health risks to site workers

and nearby residents from-exposure to

Alternative 2D will have virtually no effect on the reduction of

toxicity, mobility and volume of contaminants at the site since no treatment

is proposed. However, the proposed capped section will reduce future
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- treatment will substantially increase this efficiency since

rainwater infiltration and 1ea¢hate production which will minimize futufé

levels of groundwater contamination from leachate.

Cap efficiencies were calculated for each alternative using NYSDEC

procedures. The initial cap efficiency of the clay~geosynthetic membrane

layer of Alternative 2D is 97.0 percent, which is greater than 90 pgfrcent
as stipulated in the ARAR's. The installation of the asphalt

cover will 1imit the amount of infiltration that reaches the

clay-geosynthetic membrane cap to less than 10 pergé 0f the rainwater

which falls on the site. This added protection gase the total cap
efficiency to 99.70 percent (i.e. 97.0 percent ef1f\N of the 10 percent

of water which reaches the multi-media cap).

‘onment, while also

Rcrease the efficiency of the cap section., The asphalt

dying a runoff coefficient of 0.9 to 1.0, will promote

precipitation that falls on the site. In addition, the 24"

clay layer combination with the geosynthetic membrane further minimizes

rainwater percolation due to their maximum permeabilities of 1x10 cam/ sec
-12
and 1x10 cm/sec, respectively. This double capped system significantly

reduces future leachate production and potential groundwater contamination.
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Subsurface gas migration is controlled through gas ventilation layers and
gas vent risers. Landfill gases which rise through the fill material are
prohibited from rising further by the clay cap. The permeable gas venting

layer below the clay layer induces gas migration to the gas vent risers

which vent the gas into the atmosphere. Gas concentrations at theg
locations will be monitored on a regular basis to ensure that le

VOC's and methane are at acceptable 1imits.

ife. The surface

barrier over the clay cap. Since asphalt will be used in\Jieu of a

adjust to these dyna e Although utilizing both the clay barrier
e minimizes the risk of infiltration, the

propertigs. Onc

tend Lo k¢ N ed
inspestionsN\of/ the

required\{o idg

By the Tow permeability clay beneath it. Annual

protective barrier layer of the cover system will be

tify potential areas in need of repair.

Al though geosynthetic membranes have been used as both caps and
liners at landfills, they are a relatively recent technology that have
generally not been in place for more than 30 years. The membrane may
therefore need to be replaced at some time in the future.

3-26



-Services and materials for RCRA cap installations are readil

Implementability

Clay cap sections similar to Alternative 2D are used at RCRA
hazardous waste sites for closure operations. Clay caps and geosynthetic

membranes have been proven as an acceptable, effective and reliable

-7
Although 1x10 cm/sec clay is available, it is no lTgpger available
locally. RCRA caps also require higher levels of ance than 6 NYCRR
Part 360 caps. -

Cost

Costs for the RCRA cap are mugh ater thar, the costs for the 6 NYCRR

Part 360 caps. The order of magnitu orth value for capital,

for Alternative 2D is 45 million

e presg

operation, maintenance and monitoring\cost

dollars. This cost is senr t availability and pricing of

g~ stmmary\ of remedial alternatives briefly discusses the resulits
'Ive screening evaluation. All of the capping alternatives,

operation and maintenance to operate and maintain the various caps,
drainage structures and gas venting systems. In addition, a gas and

groundwater monitoring program would be required, and institutional
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NCP requirements. Although this alternative does not meet the

controls will be implemented at'the Landfil1 property to ensure the 1nte§r1ty

of the cap. Several of the alternatives have been retained for detailed analysis.

This alternative 1s retained for detailed analysis in 3

action objectives, it will be retained for comparison purposes.

magnitude cost: 1 million dollars.

Al

This alternative is retained for ailed anglysis. It is most

reducing the potential fo

regulations. Order of magntlde’cost: 33 million dollars. Construction

period: 36 months.

alternative is retained for detailed analysis. It is most
applicabie for landfill closure operations. Alternative 2B meets the
remedial action objectives and will provide long-term effectiveness by

reducing the potential for future leachate production and subsurface gas
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migration and eliminating contact with contaminated surface soils. This
alternative will require compliance with stringent closure and post-closure
requirements. Order of magnitude cost: 26 million dollars. Construction

period: 30 months.

applicable for 1andfill closure operations. AlterpativeZC meets the
remedial action objectives and will provide 1ond
reducing the potential for future leachate productit ubsurface gas

migration and eliminating contact with contaminated surfag€e soils. This

period: 24 months.

Al ternative 2D -

‘ Rativie 2D will provide a greater risk to human health and the
en gnmenht (CERCLA waiver criteria No. 2), since its
of excess excavated waste material.
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e Although Alternative 2D is feasible, it's present worth cost of
$45 million dollars makes it technically impractical (CERCLA
waiver criteria No. 2), since it complies with the requirement
that "a remedial alternative that is feasible might be deemed
technically impracticable if it could only be accomp]ishe; :
inordinate cost" (USEPA, 1988b).

o The implementation of one of the 6 NYCRR Part 360 caps in
the RCRA Cap will achieve an equivalent stangard of performante

(CERCLA waiver criteria No. 4) since the g

saps will achieve
(1) beneficial results in a shorter amsynt of tirMe (RCRA cap
construction period is 48 months); (2) a cemparakle degree of

protection of health, welfare and the environmept; (3) a

we

comparable level of performar

reliability.

and_(4) comparable long-term

e Construction of the RCRA cap % yis site would be an inconsistent

application of ate requirements (CERCLA waiver criteria No. 5),

Tandfi11 sitd
Landfil1.

locatedin the general vicinity of the Syosset

ion, the Applicable Relevant and Appropriate Requirements

(ARAR's) to“e met for waste facility closure are the New York State 6
NYCRR Part 360 regulations for landfill closure. Alternatives 2A, 2B and

2C which have been retained thus far meet these requirements.
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.alternatives is also performed to identify the key tradeoffs\b

SECTION 4
DETAILED ANALYSIS OF ALTERNATIVES

This section provides a detailed analysis of the remedial

alternatives which have been retained thus far. Each alternative i

analyzed utilizing the nine evaluation criteria set forth in the

Contingency Plan for analyzing remedial alternatives. A compé sf the
This analytical approach is designed to provide sufficient informationt

adequately compare the alternatives to select an apgropriate remedial

action for the site.’

4.1 INTRODUCTION

a to address CERCLA

The USEPA developed nine eval atﬁ§5>cr1te

requirements regarding remedial actipns. 6~njfie criteria, in order of

consideration, are as follows:

1. Overall Protéction df Human Health and the Environment - This

and how it is justified. In addition, this criteria

'to be considered" by lead and support agencies.

3. Long-term Effectiveness - This criteria evaluates the long-term
effectiveness of each alternative and their ability to maintain
the protection of human health and the environment once

implemented,



Reduction of Toxicity, Mobility and Volume - This criteria
evaluates the anticipated performance of the specific treatment

technologies which an alternative may employ.

Short-term Effectiveness - This criteria examines the
effectiveness of each alternative in protecting human
the environment during construction and implementationvof

remedial action.

Cost Effectiveness - This criteria eval ua apital,

operation and maintenance cost of each alte Costs are
compared utilizing the present worth value of tQstg for each
alternative based on a 10 perce discount rate over a 30 year

period of operation. EPA gu‘danE;>pocume stipulate that
Feasibility Study cost estimales &re f@nefally expected to
provide an accuracy of +50 perdent \to =30 percent (USEPA,

1988a).

prces among, or concerns about, alternatives.

uplementability = This criteria evaluates the technical and
admn™istrative feasibility of alternatives and the availability

of materials and services,



- material over the proposed cap areas where asphait is not r

4.2  INDIVIDUAL ANALWAIHES.

This section discusses how each of the remedial action alternatives
comply with the nine evaluation criteria. Those items which are common to

each alternative (as discussed in Section 3), will not be addressed in the

detailed analysis of alternatives. These items include site prepardtion,

site drainage system, landscape buffer and the use of vegets

Figure 3-1).

Implementation of the No {Act Alternmagive would retain the site

aphs discuss how the No Action Alternative

A evaluation criteria. An evaluation summary

The No“Action Alternative would retain the site in its current
condition. Although the site does not pose a threat to human health or the
environment in its current state, exposure to site surface soils, the

migration of subsurface gases and leachate generation would continue.
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DESCRIPTION

The No Action Alternative consists of leaving the site.i rent
condition. '

This alternative is not protective of hug Y’ since it does
not meet the remedial action objectives.

- The site in its current condition does not poseNa/risk to the
environment.

Compliance with ARAR's

- Does not comply with Tandfill e regulations.
Long=Term Effectiveness

- Not effective j 911ing future contaminant releases

and migratiop

- This alternative does not have any short-term impacts since
no construction 1s involved.



Cost Effectiveness
- Capital Cost: : $ 0
- Annual Maintenance & Monitoring Cost: $ 115,000.
- Estimated Present Worth: $1,084,000
Community Acceptance

- The No Action Alternative is expected to be opposed o
local community.

State Acceptance

- Does not comply with New York State 6 NYGR
Regulations for landfill closures.

Implementability




Compliance with ARAR's

The No Action Alternative does not comply with the current landfill

closure regulations and other site ARAR's.

Long-Term Effectiveness

The No Action Alternative does not provide 1ong-term effecti

since it does not meet the remedial action objective This alternative is

and migration,

Continued monitoring of groundwater and subsurffce gas weguld be required to

and volume is not applicable

treatment technologies.

ACtion Alternative does not require any capital costs. All
costé to be”incurred would be for continued monitoring of groundwater and
subsurface gas.. The related annual costs are estimated at $115,000 for a
present worth value of $1,084,000. It is 1ikely that the annual costs for
this alternative would increase over the years as leachate generation

continues.
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Community Acceptance

It is expected that the local community would oppose the No Action

Alternative.

State Acceptance

The No Action Alternative does not comply with the cutent ™» k
State 6 NYCRR Part 360 regulations for landfill closyre.

The No Action Alternative is technically feasib but does not meet

Action Alternative is not
administratively feasible since it doéi;got co with the New York State
6 NYCRR Part 360 regulations for 1aRdfifl

the remedial action objectives. The A0

Osdre. Services and materials

to implement this alternative are readily availabie.

SO

Alterna\tive 2A consists of the 6 NYCRR Part 360 1ow permeability
ca andri11 closure. The minimim cap section is shown in Figure

4-1 an¥ consists of the following layers:

= 24" barrier protection layer consisting of:
e 3" asphalt top course

e 8" asphalt base course
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e 13" subbase coursé
- 18" Tow permeability soil layer (1x10 - cm/ sec)
- two layers of geosynthetic filter fabric
- 12" gas venting layer

- clean fill placed over the existing 1andfill cover

material to construct a minimum slope of 4 percent
- gas riser vents extending from within the refuse
3'-0" above the final ground surface elevation (mi

one gas riser vent per acre)

- crushed stone backfill around gas venting

the nine CERCLA evaluation criteriy
is provided in Table 4-2.

infilthation gd control subsurface gas migration.

The Tow permeability soil of Alternative 2A provides an initial cap

efficiency of 90.4 percent, which is higher than the 90 percent minimum
efficlency stipulated in the ARAR's, The installation of the asphalt
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~ Use o

with New Ydfk State air quality guidelines, although
monitoring of gas emissions may be required.

p’maintains an efficiency of 90.4 percent.

asphalt surface treatment will increase total cap
efficiency to 99.04 percent.

Minimizes future subsurface gas migration.

Proven technology for landfill closure.



Iable 4-2 (Cont'd.)
- Provides minimum opportunity for cap failure due to self sealing
properties of clay.

- Asphalt surface eliminates potential for cap failure due to burrowing
animals and deep root penetration.

- Annual inspections of the protective barrier layer of t
cover system is required.

- Occasional monitoring of gas emissions required.

- Not applicable since no treatment is invq
Short-Term Effectiveness

- Impacts to surrounding community 1imited to increased vehicular
traffic, minor increase in noigé Tewels, fugitive dust emissions.
Mitigating measures include pestgicting~wehicular routes, hours of

operation, and spraying wate fo&l}ust congtol.

- Impacts to on-site workers include
exposure to on-site surface soi\s.
spraying water for -dust controil,
respiratory proté

fugitive dust emissions, potential
Mitigating measures include

aAr monitoring and the use of
equipment if necessary.

snstruction is 36 months.

$ 30,279,000
$ 280,000
$ 32,920,000

- Alternative 2A complies with the New York State 6 NYCRR Part 360
landfi11 closure regulations.



Jable 4-2 (Cont'd.)

Implementability

- Technically feasible. Low permeability soils are a reliable and
frequently used technology for landfill closure.

- Easily implemented. Materials and services are available.

~ Administratively feasible. Alternative 2A should have
requirements for NYSDEC approval.



surface treatment will substantially increase this efficiency since the
asphalt cover will Timit the amount of infiltration that reaches the clay
cap to less than 10 percent of the rainwater which falls on the site. This
added protection will increase the total cap efficiency to 99.04 percent
(i.e. 90.4 percent efficiency of the 10 percent of water which reachg®

cap). Therefore, although leachate production will be significa educed
by 99.04 percent over existing conditions, some leachate will

be generated.

Alternative 2A will provide similar levels of p ion in regard to

subsurface gas migration as the other alternatives He same gas

control technologies will be utilized for all alternd
iance wi !
ew Yg

Al ternative 2A compTies with the ate 6 NYCRR regulations

for landf111 closure and the New York S
quality.

ate guidelines for ambient air

cap efficiency of 99.04 percent. This cap

2A will minimize future subsurface gas migration. The
proposéd passt™e gas control system will be monitored to ensure its

compliance with air quality ARAR's. The system will also be designed so
that 1t is capable of being converted to an active gas collection system

should future treatment be required.

4-7



Alternative 2A will also eliminate the potential for contact with

on-site surface soils.

The Alternative 2A cap section is a reliable means of meeting these
remedial action objectives. Low permeability soil caps are a prove
technology for Tandfill closures and have been frequently employe Jhe 18

inch Tow permeability clay cap is a reliable barrier which prg

minimum opportunity for failure. While clay is susceptible to crackihg

] 1pa ed that construction activities will not result in
emission of hazardods substances which could impact the surrounding
communitie g short-term construction related effects include increased
vehicular traffic from trucks delivering fill and capping materials, minor
increases in noise levels due to construction equipment, fugitive dust

emissions, and potential exposure to site surface soils and subsurface

gases for construction workers. Encounters with on-site waste material



should be minimal since there is approximately 6 inches to 4 feet of
existing cover material over the refuse. Al1l excavated materials will be
left on-site and used as fi11 material. There will be no excess excavated

material for this alternative.

Safety & Health Administration (OSHA) 1imits. Thé anticipafed duration of
construction activities for this alternative is expected to\be 36 months,

The actual duration of construction will be effected by the” time of year in

which it commences, the weather and the ability, and/or source of

construction materials.

A]ternétive 2K



State Acceptance

Alternative 2A complies with the New York State 6 NYCRR Part 360

regulations for landfill closure.

Implementabil ity

Clay cap sections have been frequently used during landfill clos

operations, and have been proven as an acéeptab]e. ef fe€kive and reliable

means of waste contaminant. They are easily implemsg th services and

materials which are readily available. Although gHi/ sec clay is
available, it is no longer available locally. Clay ca equire moderate

levels of maintenance in comparison to other closure techpdlogies. The use

approval, thereby leading to timely i

al ternative.

Alternatiye 2B consists of the 6 NYCRR Part 360 geosynthetic
C] c]anfﬂ] closure. The minimum cap section is shown in
-2 any gonsists. of the following layers:

- 24" Parrier protection layer consisting of:

membra

Figure

e 3" asphalt top course
e 8" asphalt base course

e 13" subbase course
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. >

- geosynthetic membrane (40 mil @ 1x10 ~12 cm/sec)

- three layers of geosynthetic filter fabric

- 12" gas venting layer

- clean fi11 placed over the existing landfill cover
material to construct a minimum slope of 4 percent

- gas riser vents extending from within the refuse materia
3'-0" above the final ground surface e]evétion (minimdm g
one gas riser vent per acre)

- crushed stone backfill around gas'venting rise
4,2.3,2 1 e n

The following paragraphs discuss how Alternati B complies with

the nine CERCLA evaluation criteria.
2B is provided in Table 4-3,

tugtion summary for Alternative

reducing subsurface gas wigrat{on~and minimizing future leachate

production, Alternative 2B 1 be protective of human health and the

environmeng

since the 3'-0" cap section will eliminate exposure to
potenti

2l 1y bem indted on-site surface soils, minimize rainwater
infiltragion aqd control subsurface gas migration.

The geosynthetic membrane of Alternative 2B provides an initial cap
efficiency of 94.3 percent, which is higher than the 90 percent minimum
efficiency stipulated in the ARAR's, The installation of the asphalt

surface treatment will substantially increase this efficiency since the
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The Alternative 2B cap section consists of a 24" protective A
surface layer (3" asphalt top course, 8" asphalt base course ard /13
subbase course), a geosynthetic membrane (40 mil @ 1x10 “12 cm/sec) a
gas venting layer, three layers of filter fabric, gas vept risers and
sufficient clean fill material to construct a minimum glope of 4 percent to-
promote stormwater drainage.

JINOIVIDUAL CRITERIA ASSESSMENT

- Eliminates future exposure to sit ~face soils.
- Minimizes future subsurface gas

- Minimizes future leachate production.

Comp] iance with ARAR's

-~ Complies with New
regulations.

gte 6 NYCRR Part 360 landfill closure

- Use of asphalt surface treatment will increase efficiency to 99.43
percent.,

- Minimizes future subsurface gas migration.

- Proven technology for 1andfill closure.



JTable 4-3 (Cont'd.)

- The long-term 11fe of geosynthetic membranes are unknown.

- Geosynthetic membranes are susceptible to failure due to punctures
and tears both during and after construction.

- Asphalt surface eliminates potential for cap failure due tg Qwing
animals and deep root penetration.

- Annual inspections of the protective barrier layer of the

cover system is required.

= Occasional monitoring of gas emissions requir

= Not applicable since no treatment is involved.

- Impacts to surrounding community\lim{#ed to iAcreased vehicular
traffic, minor increase in noise
Mitigating measures include restr ] vehicular routes, hours of

$ 24,070,000
$ 222,000
$ 26,158,000

- Alternative 2B is expected to be approved by the local community.



ME N e T U m R B O B NE N B N A B e e e

JTable 4-3  (Cont'd.)

State Acceptance

- Alternative 2B complies with the New York State 6 NYCRR Part 368
landfi11 closure regulations.

Imp]emontabi] 1ty

- = Technically feasible. Geosynthetic membrane covers are a reliak
frequently used technology for landfill closure.

- Easily implemented. Materials and services arg ¥ilable.

- Administratively feasible. Alternative 2B shg gre minimal
requirements for NYSDEC approval.




' complidnce wid

asphalt cover will 1imit the amount of infiltration that reaches the
geosynthetic membrane cap to less than 10 percent of the rainwater which
falls on the site. This added protection will increase the total cap
efficiency to 99.43 percent (i.e. 94.3 percent efficiency of the 10 percent

of water which reaches the cap). Therefore, although leachate produ

will be significantly reduced by 99.43 percent over existing cond Ss some

leachate will continue to be generated.

Alternative 2B will provide similar levels of propection in regar to

subsurface gas migration as the other alternatives, the same gas

control technologies will be utilized for all alte

Alternative 2B complies with the e 6 NYCRR regulations

for landfil11 closure and the New York State guideYines for ambient air

The
air quality ARAR's., The system will also be designed so

that it is capable of being converted to an active gas collection system

should future treatment be required.
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Alternative 2B will also eliminate the potential for contact with

on-site surface soils.

The Alternative 2B cap section is a reliable means of meeting these

remedial action objectives. Geosynthetic membrane caps are a proven

technology for landfill closures and have been frequently used fop/lapdfill

possess self sealing properties. Once the membra
tear will remain, enabling water to seep into the lang

efficiency. The 24 inch protective barrier consists of s

course and base course in lieu of a vegetative cover. The proposed surface

treatment will eliminate the potential foX~cap faiTure due to burrowing

animals or root penetratidn. Annual inspectighs™f the protective barrier

Tayer of the cover system will be requined to identify areas in need of

It is a fcipated that construction activities will not result in
emission of hazardous substances which could impact the surrounding
communities. The short-term construction related effects are similar to

Alternative 2A and include minor increases in noise levels due to



construction equipment, fugitive dust emissions, and potential exposure to
site surface soils and subsurface gases for construction workers. The
anticipated duration of construction activities for this alternative is
expected to be 30 months. The actual duration of construction will be

effected by the time of year in which it commences, the weather and

availability or source of construction materials. The shorter cop
period will produce less significant short-term impacts for th
ATternative. Although Alternative 2B does not require the delivery o

material to the site, vehicular traffic will be slightlyaincreased (in

comparison to Alternative 2A) since this alternative pes the placement

of more fill material to meet the proposed site grqdes. addition,
encounters with on-site waste material will be less than Alternative 2A
since less excavation is required. No excess excavated érial will be

generated by this alternative.

¥d capital cost, annual operation and maintenance cost and
present‘worth ost for Alternative 2B are $24,070,000, $222,000 and
$26,158,000, respectively. These costs are sensitive to the availability

and costs for clean fi11 material, geosynthetic membrane and asphalt.
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Community Acceptance

It is anticipated that the l1ocal community will approve of
Al ternative 2B.

State Acceptance

Alternative 2B complies with the New York State 6 NYCRR Part 36

regulations for landfill closure.
Im en i

Geosynthetic membranes have been used over the years/for both

Geosynthetic caps have

are readily available. The use of 6 NYCRR Pyrt 360 synthetic caps also

require minimal requiremep NYSDEC approval, thereby leading to timely

implementation of this oty action alternative.

- Alternartive 2C consists of an equivalent Tow permeability asphalt
cover to meet the 6 NYCRR Part 360 regulations. The cap section is shown

in Figure 4-3 and consists of the following layers:

-8
- 3" impermeable asphalt (1.2x10 cm/sec) placed in two
1-1/2 inch 1ifts
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R N W A Eh ER I A A T o

- 8" asphalt base course

~ 13" subbase course (gas venting layer)

- geosynthetic filter fabric

-~ clean fill placed over the existing landfill cover material to
construct a minimum slope of 4 percent

- gas riser vents extending from within the refuse materia
3'-0" above the final ground surface elevation (minimu
one gas riser vent per acre)

- crushed stone backfill around gas venting risep

4.2,4,2 Individual Criteria Asessment

The foliowing paragraphs discuss how Alternatit
the nine CERCLA evaluation criteria.
2C is provided in Table 4-4.

C complies with

Overall Protection of Huma

potentia bamind ted on-site surface soils, minimize rainwater
infiltretion s rol subsurface gas migration.

Alternatfve 2C has an initial cap efficiency of 91.4 percent, which
is higher than the 90 percent minimum efficiency stipulated in the ARAR's,
Therefore, although leachate production will be significantly reduced by

91.4 percent over existing conditions, some leachate will continue to be

generated.
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S R R A E GE S Oy WE R U O U EE e O O B e

DESCRIPTION

The Alternative 2C cap section consists of a 3" low permeabil
(1.2x10 ~8 cm/sec) asphalt top course, an 8" asphalt base cour
subbase course/gas venting layer, gas vent risers and sufficien 2
material to construct a minimum slope of 4 percent to promote stormwabe
drainage. :

- Minimizes future leachate produ

Compliance with ARAR's

- Complies with New York-State 6 NYCRR part 360 landfill closure
regulations.

- Eliminates contact with on-site surface soils.

- Proven technology for preventing infiltration.

- Asphalt materials are susceptible to failure due to cracking.



Jable 4-4 (Cont'd.)

- Annual inspections of the cover system is required.

-~ Occasional monitoring of gas emissions required.

Reduction of Toxicity. Mobility and Yolume

- Not applicable since no treatment is involved.
short-Term Effectiveness

~ Impacts to surrounding community limited to increaged vehicular
traffic, minor increase in noise levels, fugitive 5t emissions.
Mitigating measures include restricting vehiculdr poutes, hours of
operation, and spraying water for dust contrg

- Impacts to on-site workers include fugitive dusk
exposure to on-site surface soils. Mitigating mea
spraying water for dust control, air monitoring. The
respiratory protection equipment ig& not.anticipated.

sjons, potential
g include
use of

- Anticipated duration of constructki

Lost Effectiveness

- Capital Cost: $ 21,225,000
- Annual Maintenance §Monidpring Cost% $ 212,000
- Estimated Present $ 23,225,000

E

? to be approved by the local community.



Table 4-4 (Cont'd.)

Implementability

Technically feasible. Low permeability asphalts are a reliable and
frequently used technology for preventing water infiltration j
irrigation canals and water storage impoundments.

Easily implemented. Materials and services are availab

Administratively feasible. However, the NYSDEC review process fo
Alternative 2C may be longer than Alternatives N 2A and 2B.



Alternative 2C will provide simi]ar levels of protection in regard to
subsurface gas migration as the other alternatives, since the same gas

control technologies will be utilized for all alternatives.

Compliance with ARAR's

Alternative 2C complies with the performance criteria s¥
tﬁe New York State 6 NYCRR Part 360 regulations for Tandfill closure,
s use of Tow
ane., This
erit air quality

although a longer review period may be required due to
permeability asphalt in 1ieu of clay or a geosynthexi
alternative will also comply with the New York State
guidelines.,

Long-Term Effectiveness

Alternative 2C maintains an initiyg ap efficiency of 91.4 percent
which is higher than the 90 percent minin

ARAR's, This efficiency

gf ficiency stipulated in the

reduce reduce the amount of

future leachate produ site.

Alternative 2C wil wize future subsurface gas migration. The

compliancg with air\quality ARAR's., The system will also be designed so

being converted to an active gas collection system

Alternative 2C will also eliminate the potential for contact with

on-site surface soils.



The Alternative 2C cap sectfon is a reliable means of meeting these
remedial action objectives. Low permeability asphalt is a proven
technology for 1imiting infiltration and has been frequently used by the
U.S. Bureau of Reclamation to 1ine irrigation canals and water storage

impoundments. The impermeable asphalt cap is a reliable barrier whi

provides a minimum opportunity for failure. The asphalt cap must
regularly maintained since it is susceptible to cracking throug
thaw action. Like any asphalt pavement, it may occasionally ne

resurfacing to ensure its effectiveness. However, sinc

layer of the cap section is at the surface, it can bg sularly inspected

inspections of the cover system will

of repair.

ipated that construction activities will not result in
emission of hazardous substances which could impact the surrounding
communi ties. e short-term construction related effects include increased
vehicular traffic from trucks delivering fi11 and capping materials, minor
increases in noise levels due to construction equipment, fugitive dust

emissions, and potential exposure to site surface soils and subsurface
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gases for construction workers is not anticipated for this alternative.
The proposed construction period for Alternative 2C is expected to be 24
months. The actual duration of construction will be effected by the time
of year in which it commences, the weather and the availability or source

construction materials, This shorter construction period will reducg

short-term impacts for this Alternative. In addition, Alternative 2C
require the delivery of more fil11 material (than Alternatives
meet proposed grades, since this alternative will require almos
excavation. Encounters with on-site waste material are ot anticipated

since the proposed cap depth is 2'-0" which should maintain the minor

amounts of excavation within the existing landfil

by restricting vehicular routes to nof-regidential

and costs forM€lean fi11 material and 1ow permeability asphalt.
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Community Acceptance

It is anticipated that the 1ocal community will approve of
Alternative 2C.

State Acceptance

Alternative 2C complies with the New York State 6 NYCRR regulati

for Tandfill closure, although a longer review period e required due
to the use of 1ow permeability asphalt in 1ieu of ¢ eosynthetic
membrane.

Implementability

Alternative 2C would be the most\eas implemented closure

cover systwon Therefore, this alternative may require a

approval process than Alternatives 2A and 2B.

This section provides a comparison of how each of the alternatives
comply with the nine CERCLA evaluation criteria. A summary of the

alternative comparison is listed in Table 4-5.
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1, Overall Protection of
Human Health & the
Environment

Compliance with
ARAR's

3. Long-Term
Effectiveness

4, Reduction of Toxicity,
Mob111ty & Yolume

S. Short-Term
Effectiveness

6, Cost Effectiveness
Capital Cost
Annual 04M
Present Worth

7. Community Acceptance

8. State Acceptance

9. Implementability

HE S IR N WS- EN BN UE BN B SR B B W

Alt, No. 1

action dyjectives,

Does not comply
with ARAR's

Not Effective

Not Applicable

Not Applicable

$ 0
$ 115,000
$1,084,000

Likely Opposed

Not Likely Approved

Technically Feasible
Not Administrafvely
Feasible

Easily Implemented

COMPARATIVE ANALYSIS AMONG ALTERNATIVES

Alt. No. 2A - Low
Permeab{lity Sofl

Protective =

o Eliminates contact
with surface soils

o Mintmizes gas
migration

o Minimizes leachate
production (total cap
efficiency = 99,04%)

o Provides minimal risk
of cap failure.

ompies with Jandfi11
Q_regulations
pring required

imizes gas migration

in reducing leachate
production
o Minimal potentia
for cap fa

Not Applicable

o Minimal risk to public
o Construction duration?
36 months

o On-site alr monitoring
required

o Construction workers
may require respiratory
protection.

$30, 279,000

$ 280,000
$32,920,000

Likely Accepted

Likely Approved

Technically Feasible
Administratively Feasible
Eastly Implemented

ermediately effective

Alt. No. 2B - Geosynthetic
— Membrape Cap

Protective -

o Eliminates contact with
surface sofls

o Minimizes gas migration

o Minimizes leachate
production (total cap
efficiency = 99.43%)

o Provides {ntermediate
risk of cap fatlure

o Complies with landfill
closure regulations

o Gas monitoring required to
ensure conformance with air
quality ARAR's,

o Eliminates contact with
surface soils

o Minimizes gas migration

o Most effective in reducing

eachate production
armediate potential

Not Applicable

0 On-site
required

$24,070,000
$ 222,000
$26,158,000

t ikely Accepted

Likely Approved

Technically Feasible
Administratively Feasible
Easfly Implemented.

Alt. No. 2C - Low Permeability
" Asphalt Cap

Protective - .

o Eliminates contact with
surface soll

o Minimizes gas migration

o Minimizes leachate production
(Cap eficiency = 91.4%)

o Provides greatest risk of
cap faflure,

(=]

Complies with landfill

closure requlations but will
require a longer review process
prior to approval

o Gas monjtoring required to ensure
conformance with air quality ARAR's.

o EYiminates contact with surface
soils

o Minimizes gas migration

o Least effective in reducing
leachate production

o Greatest potential for cap failure.

Not Applicable

Mirimal risk to public
Construction durationg
_ 24 months ~

On-site air monftoring not
anticipated
Construction workers not 11kely
to neeghrespiratory protection.

Possibly Approved

Technically Feasible
Administratively Feasible
Easily Implemented.



4.3,1 QOverall Protection of Human Health and the Enviropment

The No Action Alternative is the least protective alternative since
it does not meet the remedial action objectives. Each of the closure

al ternatives provide similar protection in regard to subsurface gas, gince

similar gas control systems are used for each alternative. The mg
protective alternative with respect to future Jeachate productjb
Alternative 2B, followed, in order, by Alternative 2C and 2A. KXlterna
2A provides the minimal potential for failure, followed,Ain order, by

Alternatives 2B and 2C.

4.,3.2 Compliance with ARAR's

The No Action Alternative does not/comp with the New York State

landfil11l closure ARAR's. All of the 1-ndi§i; closure alternatives will
comply with the New York State air qual{yty gujdeT¥hes and New York State 6

NYCRR Part 360 requirements for subsurfate gas control. However,

A¢tion Alternative is not effective in meeting the remedial
action objectives of eliminating contact with on-site surface soils, and
minimizing future subsurface gas migration and leachate production. Each

of the closure alternatives will be equally effective in eliminating
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contact with on-site surface soils and minimizing subsurface gas migration.
Alternative 2B is the most effective cover system for minimizing leachate
production since its geosynthetic barrier and asphalt cover provide an

initial efficiency of 99.43 percent. Alternative 2A has an intermediate

ef fectiveness in reducing leachate generation (total cap efficiency/= $9.04
percent), while Alternative 2C will be the least effective (cap

= 91.4 percent).

Al ternative 2A provides minimal potentiai for cap Tgilure since the

low permeability clay has self sealing properties mize failure
due to freezing and landfill settlement. Alternative 2B pas an
intermediate potential for failure both during and after cohstruction due

to punctures and tears. Alternative 2C maintains the gredtest potentiail

for failure due to freezing and crackjng, howewer, since the capping

material is at the surface, cracks ca ntified and repaired

quickly. Alternative 2C will also require périodic resurfacing of the
impermeable asphalt cap to insure its integrity. Uniike Alternatives 2A

and 2C, the useful life of

geosynthetic mémbranes used in Alternative 2B is

unknown and may there o be replaced sometime in the future.

the proposed alternatives

This criterion is not applicable to the No Action Alternative since
no construction is involved. There are slight differences in short-term

effectiveness between the closure alternatives. Alternatives 2A, 2B and 2C
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all have minor short-term effects on the surrounding community due to
increased vehicular traffic; slight 1hcreases in noise levels due to
construction equipment, and fugitive dust emissions. The existing on-site
landfi11 cover material is reported to vary in depth from 6 inches to 4 .

feet. Therefore, encounters with on-site waste material for Alternafiwe 2C

will be 1imited to the installation of gas vent piping. since th

for this alternative is only 2'-0", However, Alternatives 2Acand

construction periods vary among closure alternatives

Alternative 2A: 36 months
Alternative 2B: 30 months
Alternative 2C: 24 months

4.3.6

Altetgative 2A costs are sensitive to the availability and unit
prices.for clean fil1l and 1x10 - cm/sec clay. Currently, this clay is not
locally available, which accounts for the high costs for Alternative 2A.
Alternative 2B is sensitive to the availability and unit prices for clean

fi11l material and geosynthetic membranes. Alternative 2C is sensitive to
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the availability and unit prices for clean fi11 and Tow permeabiiity
asphalt. '

4.3.7 Community Acceptance

It is anticipated that the local community will oppose the No A¢tion

Alternative and accept all of the landfill closure alternative

4.3.8 State Accepiance

It is anticipated that the NYSDEC will oppode the“No Action
Alternative and accept the landfill closure alternatives. ¥Wowever, the
NYSDEC review period for Alternative 2C may take longer an Alternatives
2A and 2B since the NYSDEC is more fami h clay and geosynthetic

membranes for use in cover systems.

4.3.9 Implementability

Alterpativeg”2A utilizes a clay cover system that is a proven and
reliable 1and®11 closure technology which is also administratively
feasible. Although the majority of the materials and services for
Alternative 2A are readily available, 1x10 - cm/sec clay is no longer

available locally, which increases its costs. Alternative 2B utilizes a
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geosynthetic membrane cover system which is considered a proven and reliable
technology, although its useful 1life méy be uncertain, Alternative 2B is
also administratively feasible and utilizes services and materials which

are readily available. Alternative 2C is the most easily implemented
closure alternative. It is also technically and administratively fe le,
and can be implemented with services and materials which are rea

available.

4.4  SUMMARY OF DETAILED ANALYSIS

The advantages and disadvantages of each al are discussed in

the following paragraphs. Table 4-6 summarizes the ke deof fs among the

al ternatives.

» 2A meets the on-site remedial action objectives of
el iminating\expoglire to site surface soils and minimizing subsurface gas
migratibn and ieachate generation. The Tow permeability soil cover system
complies with the current NYSDEC 1andfill closure regulations. The clay
barrier layer provides minimal potential for cap failure among the

alternatives, although it is susceptible to frost damage. Cap failure due
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Tl & S A &E S T B f T ST G AE R B R B aE
TABLE 4-6
KEY TRADECFFS AMONG ALTERNATIVES

Alternative

Alternative No, 1 - NQ Capital Costs

No Action

Alternative No. 2A - 6 NYCRR eets Remedial Action Objectives
Part 360 - Low Permeability o Complies with~landfill closure
Soil Cap regulation

failurg natiwes.

Alternative No. 2B - 6 NYCRR o Meets ;
Part 360 - Geosynthetic o Complies &ith 1Andfill closure
Membrane Cap
o Maintains highest cap efficlency
among alternatives
o Expected to generate the lea
amount of leachate ameng alterna
based on total cap
o Intermediate capital & OfM
among closure alternatives.

Alternative No. 2C - 6 NYCRR o Meets Remedial Action Objectives
Part 360 - Low Permeability o Complies with landfi11 closure
Asphalt Cap regulations
o Lowest capital and 0&M costs
among closure alternatives.

7

Disadvantages

o Does not meet remedial action objectives
Does not comply with landfill closure regulations
o Wil1 be opposed by the local community.

[+]

o Continued leachate generation (although
drastically reduced)

o Expected to generate more leachate than Alternative 2B but
less than 2C, Based on total cap efficiencies.

o Potential for barrier failure due to frost

o Higher capital and 0&M costs than Alternatives 28 & 2C.

o Continued leachate generation (although provides highest
level of reduction among alternatives) .

o Potential for barrier failure due to punctures or tears
from improper installation or differential settlement.

o Continued Iachate generation (although drastically reduced)
3 est total cap efficiency (although '




to burrowing animals and root penetration is eliminated due to the proposed
installation of an asphalt cover over fhe clay cap. This alternative

maintains a total cap efficiency of 99.04 percent, which is slightly Tower
than Alternative 2B. Alternative 2A has the highest capital and operation
and maintenance costs. Although the clay barrier will reduce infil Py on

by 99.04 percent, a minimal amount of leachate will continue to bé

produced.

the highest total cap efficiency of 99.43 perdent, and the intermediate

capital and operation and maintenance costs. ) The geosynthetic membrane

will reduce infiltration by 99,

43 percent,vwhich will provide the minimal
amount of leachate proddctier ambng the alternatives. Although the
geosynthetic membrane\is not>suscepjfble to frost damage, it has a
potential for failure due ctures and tears caused by poor

installation practices and dfferential landfill settlement. Cap failure

due to burrowing animals and root penetration is eliminated due to the

proposex 1nt10n of an asphalt cover over the geosynthetic membrane
cap.
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tern e No -6 N Par - i

Alternative No. 2C meets the remedial action objectives of

migration and leachate generation. The 1ow permeability asphalt
system complies with the current NYSDEC landfill closure regulé

may require a longer review period due to the use of asphalt in lieu'g
a{ns the 1owést

ption of the No

clay or geosynthetic membranes. This alternative main

capital and operation and maintenance costs with the exgé
Action Alternative. Although the impermeable asphalt barrier may be
susceptible to damage from frost and cracking, defectg can e quickly

identified and remedied since the capping material is at\tie surface.
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APPENDIX A

TOWN OF OYSTER BAY LETTER
DATED JUNE 11, 1990
REGARDING THE SITE'S ENDANGERMENT ASSESSMENT




l TOWN OF OYSTER BAY

DEPARTMENT OF PUBLIC WORKS

ARL J. LEUPOLD., P.E. (516) 921.7347
COMMISSIONER 150 MILLER PLACE
SYOSSET. NEW YORK 11791.5699

June 11, 1990

Ms. Sherrel Henry

l U.S. Environmental Protection Agency

Region II

Jacob K. Javits Federal Building
26 Federal Plaza

New York, New York 10278

Dear Ms. Henry:

RE: SYOSSET LANDFILL ENDANG
CONTRACT NO. DPW 84-352R

II Enclosed for your review is lefter from our consultants
dated June 7, 1990 prepared régard to their preliminary

comments developed on the Syosset Landfill Endangerment
Assessment.

These comments/rajse
us to questiq
Assessment.
possibie.

s@yeral significant issues that cause
concluypions of the Endangerment
>queg” must be resolved as soon as

While we are unabl® _fo concur with the findings of the
Bt Assessment, we have requested our consultants to

aed with the preparaticn cf the Orn-Site Feasibi1ity Study

S to time frame. The results of our consultants
Je incorporated in the generation of the On-Site
Study. As you are aware, the Town 1s committed
ing the Syosset Landf111 in such a manner that is
with applicable legal requirements and potential
85" for the property, which include highway yard
operations, materials storage, composting and parking. It
is our concern that the Endangerment Assessment, as presented
may hinder the remediation process by identifying nonexistent




— .
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risks.

Should you have any questions regarding these comments,
please contact our Project Manager, Richard W. Lenz, P.,E,

ery truly yours,

KARL J. DNEuPOL'D, P.E.
COMMISSIONER/PUBLIC WORK

KJL/RWL/ew
cc: Robert LoPresti, Director of Leqg
Anthony Maurino, Esqg.., Deputy Comqpissiag
John Paider, Esgq., Sr. Deputy Town\y
Peter Paden, Esq., Teitelbaum & Hille
Andy Barber, Geraghty & Mililer, Inc.
Sohn Lekstutis, Lockwood Kessler & Bartlett, Inc.

er/Env, Ct1.



== 5 = KESSLER & .
mm_sama saem o BARTLETT, INC. CONSULTING ENGINEERS SINCE 1889
ONE AERIAL WAY, SYOSSET. NEW YORK 11791 (516) $38-0600 TELEFAX (516) 931-6344

June 7, 1990
LKB #4087-07

Karl J. Leupold, P.E.
Commissioner of Public Works
Town of Oyster Bay

150 Miller Place

Syosset, New York 11791

Attention: James M. Byrne, P.E.
Deputy Commissioner of Engineering

Subject: Syosset Landfi1l Endangerment Assessment
Contract No. DPW 84-352R

As requested.ALockwood} Kessler & Bartletys InC. and Geraghty & Miller,
Inc. have completed a preliminary reyiew(of the Syosset Landfill
Endangerment Assessment, prepared by Yersar, Inc., dated April 12, 1990,

Gentlemen:

acceptab

corrested, subgtantially reduces the resulting risk number to a value well
within she a€ceptable risk range. In addition, we have identified a series

of assumptions which are inappropriate and which result in an artificially
high hazard index.

Specifically, the calculations which were used to convert the VOC soil gas
concentrations reported in the Remedial Investigation to the units used in
the risk assessment are in error. This error substantially affects the
emission rates and ambient concentrations presented in Tables 3-5 and 3-7

AN EQUAL OPPORTUNITY EMPLOYER



of the Endangerment Assessment. We have corrected these tables and attach
same for your review. Since the emission rate and ambient concentrations
are drastically reduced when correctly calculated, the risks associated
with this pathway will also be drastically reduced. The following table
compares the total cancer risk values determined by Versar with the values
calculated using the corrected emission rate and ambient concentrat
values.

Yersar EA Report Risk Values

Inhalation Total
Cancer Pisk  _only = Inhalation & Oral

Adult 1.97E-04 2.32E-04
Children 6.28E-05 8.67E-05

1E-05
3E-05

With regard to the subchronic hazard index for children Xor oral exposure,
able level of 1),
we wish to point out several assumptions in the risk mdflel that are

incorrect, as follows:

l. The risk model identifies wejl §E§133 as the closest groundwater
withdrawal point (within 1,000' of theYandfill). This assumption
is incorrect. Well N-4133 no\longer exists - (it has been cut off
below grade and sealed with cofhcrede). Therefore, it cannot be used
or considered as _*the closest withdrawal point. The closest
downgradient gpbundwater withdrawal point for potential ingestion of

arsenic is 1 roximately two miles from the landfill site.

This is compsideRrab than the 1,000' used in the risk model.
2. The risk mode arsenic concentrations for unfiltered water

samples. gntrations are substantially higher than the

meas

the filtered sampies that are representative of
Qvided through supply wells. Furthermore, the maximum value

tic kconditions at the site.

The risk” assessment uses a transport model that was neither

3l ibpated nor checked with actual off-site data. Furthermore, it
assvmed no attenuation and, as such, results in an unrealistically
high value for off-site arsenic concentration. Since an off-site
remedial investigation is planned to determine off-site groundwater
conditions, use of the transport model, at this time, is
inappropriate and in conflict with the proposed work plan.

OCKWOOD.,
ESSLER &
RTLETT. INC

anm
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" set of correct assumptions, the hazard index will be reduced to a W

4. Finally, the risk assessment considered all wells within a one-mile
radius of the site to be potentially affected because of variation
in flow direction, temporarily or under pumping conditions. This
assumption is in direct conflict with the remedial investigation

_report, which clearly identified the horizontal and vertical
components of groundwater flow.

well -below one (1l).

conclusions of the Endangerment Assessment.
incorrect assessment of the potential health ri
site. As such, we do not believe the use of these

Study for the Syosset Landfill. We expect to complete this study in mid
June; 1990, which is wi the time sche&dule that was agreed upon eariier,
Should you have any quéstioms regardiny the Endangerment Assessment or its
analysis, please do ot hesitate to contact our office.

Very truly yours,

LOCKWOOD, KE » INC.

John P. Lekstutis, P.E.
Vice President

JPL/dm



Table 3-5

REVISED SOIL GAS DATA
Soil Gas
Concentration¥* Site Area Emission Rate

Compound Max, (g/cm,-3 ) (em2 )
Benzene 5.74E-10 1.85E+09
Chloroform 5.84E-11 1.85E+09
Methylene Chloride 6.26E-10 1.85E+09
Tetrachloroethylene 8.lSE-llA 1.85E+09 2.0E-04
Toluene 9.03E~-10 1.85E+0 2.7E-03
Vinyl Chloride 1.02E-09 1.85€E+09 3.1E-03

* Correctly Converted Soil Gas Concen

a

fons
The concentrations reported in the E dange pent/Assessment report were
incorrectly converted fram the Remedi®l Ipvestigation units (ppb) to the
Endangerment Assessment units (ug/1) 1

Assessment. Although a djrect conversion/from ppb to ug/1 is correct in

Concentration Concentration Gram Molecular
= in ppb X Weight of the
Substance
24,45
utiliz tation and applying an additional conversion from ug/m 3

to g/cm °
values in ¢

® soil gas concentrations were correctly converted to the
R& revised Table 3-5 above.



Table 3-7

a) 10 Meters from Source

Ambient
- ncen.
Emission Rate Box Width Wind Speed Box Heigh max
Max (ug/sec) W(m) u (m/sec) H(m) (ug/m 3
Benzene 1.7E+03 300 1.45 1.4&N>
Chloroform 2.0E+02 300 1.45 ' 1.4 0.33
Methylene 1.9E+03 300 1.4 4 3.12
Chloride ’
Tetrachioro- 2.7E+02 300 1.45 {4 0.33
ethylene
Toluene 2.7E+03 300 \ N 1.4 4.43
Viny1l Chloride 3.1E403 300 > 1.4 5.09
b) 50 Meters from Source \\//>
Ambient
Concen.
Emission Rat; BoxWidth Wind Speed Box Height C max
Max (Wbg/sec m) u (m/sec) H(m) (ug/m 3
Benzene 1.7E+03\/ 300 2.60 3.8 0.57

Chlorofg 0E+02 300 2.60 3.8 0.07
Methy he 9E+03 300 2.60 3.8 0.64
Chloride

Tetrachloro= 2.0E+402 300 2.60 3.8 0.07
ethylene

Toluene 2.7E+03 300 2.60 3.8 0.91
Vinyl Chloride 3.1E+03 300 2.60 3.8 1.05







SUMMARY OF CODE REVISION

STANDARDS

General MCLs

The New York State Department of Health has adopted standards to
chemical contamination of public drinking water supplies. The code reywsi

the State Sanitary Code) establishes maximum contaminant levels (Mg
for:

mitorganic
on (e Part 5§ of

Principal Organic Contaminant (POC) - 0.005 mg/l (5 ug/l)
Unspecified Organic Contaminant (UOC) - 0.050 mgri(so ug/ty
Total of POCs and UOCs - 0.10 mg/i K

any of six genaral
chemicais classes:

Halogenated Alkanes
Halogenated Ethers _
Halobenzenes and Substituted Halobenzenes
Benzene and Alkyi- or Nitrogen- 5
Substituted, Unsaturated Alipha bons
Halogenated Non-aromatic C g

POCs, by definition, exclude trihalomethanes/ang

Other organic chemicals with a
specific MCL of their own,

ical not covered by another MCL.

The Department recggnizes Yhe possible need for exceptions from the proposed
MCLs for POCs and UO5 if the Presence of a specific organic chemical does not

valid scientific Information demonsirates that they

2 § an health. When justified. the regulation contains
provisions to allow for the estabilskprent of a more ienient (highar) MCL.

The regulation also allqws & water supplier to submit justification for g higher MCL
for up to 60 days following applitation of a paint or lining to 8 potable water appurtenance,

The Compissione may ailow the higher MCL il he determines that no unreasonable risk
to humafi heaith woylid resuit.

enl recognizes the need to use a stricter (lower) interitn guideline valye
which lacks a chemical-specific MCL but for which the available
afe judged sufficlent to warrant more stringent control. The regulation
ératlon of lower interim guidelines when justified. The Department

3, rom a public health perspective, the benefits associated with the broad
hature of the general MCLs, outweigh the fact that interim guidelines may have to be used
in some cases. For example, the existing guidelines for PCBs - 1 ug/l; aldicarb - 7 ug/l:

carbofuran - 15 ug/l; atrazine - 25 ug/l will be retained until a specific MCL for each
chemical is developed.
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Individual MCLs

The code revision includes a specific MCL of 0.002 m
lowers the existing MCLs for two organic chemicals. The
ug/1) for both methoxychlor and 2,4-D,

Implementation Dates

The effective date of the MCLs in this code revision is January 9,
and other requirements are effective as of publication in the Slate Reg

MONITORING

9/l (2 ug/l) for vinyl chloride and
revised MCLs are 0.050 mg/! (50

Monitoring

Contaminants

hen {he State believes

Which exceed the MCL,

2 52 POCs listed on Table 1
tHe Environmental

gly in the proposal are

and for vinyl chioride. The code uses the. same’ nomenclature.of
Labnratory Approval Program, so chemical names used previo

listed in parentheses on Table 1.

The monitoring requirement also ¢xte
serve al least 25 of the same persons, fow h
per week, for 26 or more weeks per year,
noncommunity water systems,

smunily systems that regularly
P8 per day. for four or more days
¥ins are callnd nontransient,

The contaminants must be analyzed by EPA methods 502.2, 524.1, 524.2 or a
rombination of 502.1 and 503+ The analysis, siust be capable of detecting the
0005 my/1 (0.5 ug/y).” All systems that serve 150 or more service
connections from groundwater so rces also must analyze at least one sample from each
source for 1,2-dibromgethg Bland 1,2-dibromo-3-chioropropane (DBCP). EPA

Method 504, with a gvel of 0200002 mg/l (0.02 ug/l), must be used for EDB and
OBCP,

Since POCs are defided b he chemical class above, the standard applies to many
$4€d on Tahle 1. The regulations allow the State to require

monitoringTor other contaminants (POCs or UOCs) when the State halieves they might
exceedfhe MCL Ok presonl a risk to public health,

The regulations fequire systems with surface sources to sample at points in the

distribution system tepresentative of each source or at entry point or points to the
distribution systems-after any treatment plant,
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- contaminated may he re

Initial Sampling

The initial monitoring requirement for e

ach source depends on the type and size of
the system as scheduled below: . :

System Type/Size

Required Sampies per source

Community serving 10,000 One per quarter for one ye
or more persons by 12/31/88

Community serving One per quarter lor ane
3.300-9.998 persons by 12/31/89

Community serving fewer than One per quarte
3.300 persons and more than by 12/31/90
149 service connections

one year

Community serving fewer than One by 6/3Q
150 service connections '

Nontransient, Noncommunity One by 6/30/92

Noncommunity g Discretion

Systems serving over 10.000 nersons notified by mail in October 1987 to
perform the required sampling under exi§ling\€ougrSe

gClion 5-1.75, and EPA regulations,
As with other contaminants, the Statd mayuse Section 5-1.51(e) 1o roquire a nystem
to monitor sconer or more frequently whengver Jhe potential exists for an MCL violation.

Consequently, systams with sources that haye Been shown by previous monitoring to be
R monitor bekre tha above schedile,

The State wili as
based on:

thelegree of protection afforded the source of water supply.

Detailed guldance in determining vulnerabllity will be developed similar to EPA’s as
presented in the Federal Register, November 13, 1985, Volume 50, No. 219.

For systems serving fewer than 150 service connections,
be required for those sources that are determined to be vulner
deférmination of nonvuinerability, the State may reduce initial

more than one sample wil
able. Following a
and some of the repeat
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NOTIFICATION

first set o

~sampling described below for Intermediate sized systems (more than 150 service
connections, but population less than 3,300 persons). It Is unlikely that systems serving
3.300 or more persons would have monitoring reduced since EPA’s guldance considers
all systems this large to be vulnerable to contamination. Slatewide surveys show that

volatile organic chemicais are more than twice as likely to be found In sources of these
larger systems. ‘

Repeat Monitoring

At those sources where contaminants are detected, (at 0.0005 mf/i or above
monitoring would be required to continue on quarterly intervais. SyStepfs with 153
more service connections for which contaminants are not detected wolld he
repeat monitoring every three years. Systems with fewer {han 150
would not be required (o repeat monitoring unless they are dafe

DETERMINATION OF COMPLIANCE

MCL. a MCL vioiation occurs. Those-.system's.‘wuh sources |}

effective date will be put on a compliance s"c“h‘edule and require

notification. Both short and long-term comptiance strategies will be developed. The
long-term strategy in most cases. would bé

to devalgp alternative sources or provide
treatment. Potential short-term strategigs |

de an Fternative waler source, minimat
use of a contaminated source, such as stand- or peak demantl. conservation measures,
temporary treatment, and consumer advi jorie§.

4’1o provide public

Persistent viotators of MCLs,

or monitoring and reporting requtremnnts will ba
subject to enforcement actions as |

or othar contgminants rogulated in tha cocle,

The supplier of
other violations accg
contaminants,

mgke State, consumer and public notification for MCL or

rdingNe{requirements similar to those existing for other

The regulations alsd requige systems to notify its consumers as to the availability
of monitoring results for volatilé organic chemicals. Notification will be included in the
vater bills issued by the system after the roceipt of the rosult or by other written
¥ithin threw months. The State would accept as written notice, a one-tinte
publicdtiop-in_ 8 da newspaper of general circulation in the aren snarved by your system.

B(ify a pegSon and supply the telephone number to contact for information on the
monitoringfesults, and

2. where appropriate, state that quarterly monitoring will continue for the remainder of
the year, ' ‘

A legal notice is acceptable provided it is conspicuous and does not contain unduly

lechnical language. unduly smali print or similar problems that frustrate the purpose of the
notice.
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TABLE 1
ORGANIC CHEMICALS IN REQUIRED MONITORING
VINYL CHLORIDE AND 52 PRINCIPAL ORGANIC CONTAMINANTS

(AS PER ENVIRONMENTAL LABORATORY APPROVAL PROGRAM)

CHEMICAL NAME -
ELAP NOMENCLATURE

" benzene

bromobenzene

gromochloromethane
romomethane

n-butylbenzene
sec-butylbenzene
tert~butylbenzane

carbon tetrachloride
chlorobenzene
chlozrocethane
chloromethane
2~chlorotoluene
4-chlorotoluene
dibromomethane
1,2-dichlorobenzene
1,3-dichlorobenzena
l,4~dichlorobenzene
dichloroedifluoromethane
l,1=-dichloroethane
l,2~dichloroethane
l,l-dichloroethene
cis~]l,2-dichloroethene
trans-l,2-dichloroethene
l,2-dichloropropane
1,3-dichloropropare
2,2-dichloroprogfane
1,l-dichloropgépene
¢cis=1l,3-dichloro

ethylbenzent
hexachlorobutadiane
isopropylbenzene
P-isopropyltoluehe
methylene chlorida

ichlorobenzene
richloroethane
~trichloroethane
trichloroethene
trichlorofluoromethane
1,2,3~trichloropropane
1,2,4~trimethylbenzene
+3,5~trimethylbenzene
mexylene
O=xylene
p-xylene

CHEMICAL NAME USED
PREVIQUSLY IN PROPOSAL

[o=chlorotolud
{(p=chlorotoluene

(o=dichlorobenzene

l,1-dichloroethylene)
is=%,2-dichloroethylene)
+2=dichloroethylena)

(p=cymene) ,
(dichloromethane)

(1.1.2.Z-tet:achloroethylene)

(1,1,2-trichlorocethylene)
(£luorotrichloromethane)



TABLE 2
POTENTIAL GROUND-WATER ARARs (AND TBCs) FOR SYOSSET LANDFILL

NYSDEC HEALTH BASED CRITERIA
6round Water ttevrcernrnranantiean.
Standsrds SOWA SDWA SDVA RCRA SYSTEMATIC
(Class GA) NIPDWR MCLG MCL SMCL MCLS  CARCINOGENS TOXICANTS
(ua/t) (uG/L) (Ue/L)  (us/L)  (u6/L)  (ue/L) (MG/KG) {MG/KG)
{A) (8) (C) (D) (€) (F) (6) (H)
[ 1 1]
Volatile organic compounds
1.1-Dichiorosthane 50(6) NA NA NA NA NA
Trichloraethena 10 KA 0 5 NA NA
Yetrachiorosthens J(G) NA 0 5 NA 400
Chlorabenzena RA KA NA NA RA 1000
Benzene ND NA 0 5 KA NA
Toluene 50(6) NA 2000 2000 40 1000
Semivolatile organtc compounds
1,4-Dichlorobenzene KA NA 75 NA
1,2-Dichlorobenzene KA NA 600 NA
Benzoic Acid NA NA NA NA
N-nitrosodiphenylamine NA NA NA NA
Fluoranthans NA KA KA NA
Butylbenzylphthalate 50(G) NA XA NA
bis(2-Ethylhexyl Jphthalate 4200 NA NA 700
Di=-N-octylphthalate 50(G) NA NA NA
Target analyte )ist
Antimony NA NA NA 10
Arsenic 25 50 MCL NA
Chromtum (T) 50 50 MCL MCL
Copper 1000 KA NA NA
Zing soo0¢ NA NA NA
Sedium NA NA NA NA
Potassium NA NA NA NA
Barium 1000 1000 NA MCL
Iron 300 NA NA NA

NA = Not available.

(A) - New York State Department of Enviro
Ground water Quality Regulatio
(B} ~ National Interim Primary’Drt
Interim enforceable defnking

established under the
are protective of public

(C) - SOWA Maximum Concentration
standerds for public drinking\water

(D) - SOWA MCL Gos)s (MCLGs) are nonenfop€ea
er_systems (40CFR

for publ
{E) -~ SDWA ge
(F) -

dards
(6) - Gudancebalue}—p
(H) ~ K Daged Criteria

¢
(1) -

Consideratign

imits

Ls) adopted as enforcesbie
stems (40 CFR 141.11-141.18).
ble health gosls
1.50 = 141.5) and S0CFR 46936).
dary MCbg (SMCLs) based on taste and odor detection limits.
have beenqdopted as part of RCRA ground-water
40 CFR 354.94).
He 12 &
for Carcinogens, Ora) Exposure Route.
nent of an RFI Work Plan and General
PLRA Facility Investigations,
ria for Systemic Toxicants.
opment of an RF! Work Plan and General
or RCRA Facility Investigations.




TABLE 3
POTENTIAL SOIL Y8Cs FOR SYOSSET LANDFILL

HEALTH BASED CRITERIA
SYSTEMATIC AVERAGE

CARCINOGENS TOXICANTS CONCENTRATIONS
(A) (8) (€)
(mg/kg) (mg/kg) (mg/kg)
Volatile organic compounds

Acetone NA 8,000 NA

Carbon digsulfide NA 8,000 NA

HethylENE Chloride 93 70 NA

Chloroform 110 800 NA

Tetrachloroethene 140 800 NA

Chlorobenzene NA 2,000 NA

2-Butanone NA NA NA

Ethylbenzene RA 8,000 NA

Total Xylenes NA 200,000 KA

Semivolatile organic compounds
Naphthalene NA
Diethylphthalata NA
Flourene NA
Phenanthrene NA
Anthracene NA
Di-n-butyliphthalate NA
Fluoranthene NA
Pyrene NA
Benzo(s)anthracene 0.224
bis{2-Ethylhexyl Jphthalate NA
Chrysene _ NA
Di-n-octylphthalate NA
Benzo(b)fluorsnthene NA
Benzo(a)pyrene 0.0609

Indeno(1,2,3-ed)pyrene NA

Target anslyte Vist

Aluminum
Arsgenic
Calcium
Chromium (111
Chromium (V)
Copper
Kagnes{um
Manganesa
Zine

P jum NA

Bari NA

Iron NA

AL I |
\ Wms 0.091 NA
Areciof-12 0.081 NA

(A) - ;::}!ngnfzerriteria for Carcinogens, Oral Exposure Route
Table 8<6 of Development of an RF] Work Plan and General
Considerations for RCRA Facility Investigations.

EPA 530/5W-89-031, May 1989,

(8) - Health-Based Critaria for Systemic Toxicants
Table 8-7 of Development of an RF1 Work Plan and General
Considerations for RCRA Factlity Investigations.

EPA $30/5W-89-031, May 1989,
(€) - SW 874 Hazardous Waste Land Treatment (Lindsay, 3879).
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APPENDIX C
COST ANALYSES



SYOSSET LANDFILL
ALTERNATIVE 2A - 6 NYCRR PART 360 REGULATIONS
LOW PERMEABILITY SOIL CAP

Q05T ANALYSIS
PRESENT
1IEM WORTH QOST
1. SITE PREPARATION $ 345,000
- Demolition, removals, renovations
2. SITE WORK ' 87,000
- Drainage structures & piping, recharge
‘ basin expansion, landscaping, etc.
3. GAS VENTING SYSTEM : $ 1 00
- gas vent risers, interconnecting :
piping & crushed stone backfill
4, CAP SECTION: $ 15,246,000
Excavation 65,500 CY €% 3.00/CY = § b0
Clean Fili 105,400 CY @ 25.00/CY = 2,63%,000
Filter Fabric 338,825 CY @ /4.25(8Y = 1,440,000
Gas Venting Layer 64,955 CY £ 34,00/C 2,208,500
Clay (1x10 =7 cm/s) 97,400 CY § 90\Op/CY = 8,776,000
$15,246,000
5. ASPHALT PAVEMENT COURSES $ 5,110,000
- 3" Top Course, 8"
12" Subbase Coursé
SUB-TOTAL CAPITAL $ 24,223,000
OONTINGENCIES (@25% $ 6,056,000
- Engineering Adminisgtation, Legal
2 bl ated Contingencies
$ 30,279,000
ANNUAL O&M COSTS $ 2,641,000
gt = cap repair and
maintenance)
TOTAL PRESENT WORTH COSTS $ 32,920,000
NOTE :
1., The expected accuracy of Feasibility Study Cost Analyses is +50 percent
to - 30 percent (USEPA, 1988a).
2., The cost analysis for this alternative is sensitive to the current costs

for 1x10 =7 cm/sec clay, clean fill and asphalt.



SYOSSET LANDFILL
ALTERNATIVE 2B -~ 6 NYCRR PART 360 REGULATIONS
GEOSYNTHETIC MEMBRANE CAP

COST ANALYSIS
PRESENT
JIEM : WORTH QOST
1. SITE PREPARATION $ 345,000

- Demolition, removals, renovations

2, SITE WORK
-~ Drainage structures & piping, recharge
basin expansion, landscaping, etc.

3. GAS VENTING SYSTEM
- gas vent risers, interconnecting
piping & crushed stone backfill

4. CAP SECTION:

$10,280,000

Excavation 29,835 CY €% 3.00/CY =
Clean Fil1 202,380 CY @ 25.00/CY
Filter Fabric 508,235 SY € 4,25/SY
Gas Venting Layer 64,955 CY £~34 2,208,500
Geosynthetic Membrane 169,455 Sy’ @ 4,50 162,500

5. ASPHALT PAVEMENT COURSES

- 3" Top Course, 8" Base Course,
12" Subbase Course

$ 5,110,000

SUB-TOTAL CAPITAL L0 $19,257,000
CONTINGENCIES (8 $ 4,813,000
- Engineering Ad ation, Legal
Fees & Related Coxtifigencies
$24,070,000
$ 2,088,000
TOTAL PRESENT WORTH COSTS $26,158,000

NOTE

1. The expected accuracy of Feasibility Study Cost Analyses is +50 percent to
=~ 30 percent (USEPA, 1988a).

2. The cost analysis for this alternative is sensitive to the current costs
for geosynthetic membranes, clean fill and asphalt.
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. 4.

- Demolition, removals, renovations

. = Drainage structures & piping, recharge

SYOSSET LANDFILL
ALTERNATIVE 2C - 6 NYCRR PART 360 REGULATIONS
LOW PERMEABILITY ASPHALT CAP

QOST ANALYSIS
PRESENT

1IEM WORTH QOST

SITE PREPARATION

SITE WORK

basin expansion, landscaping, etc.

GAS VENTING SYSTEM $ 135,000

- gas vent risers, interconnecting

piping & crushed stone backfill
CAP SECTION: $ 13,113,000

Excavation 13,500 CY @ 3,00/CY =$ 40,500
Clean Fill 271,780 CY 6,794,500
Filter Fabric 169,410 SY 720,000
Gas Venting Layer 70,350 CY 2,392,000
(Subbase Course)
Asphalt Base Course 37,650 CY X 1,001,500
Asphalt Top Course 28,600 TON @ 75.70)TON = _2,165,000
$13,113,000

SUB-TOTAL CAPITAL (0 $ 16,980,000

CONTINGENCIES (@

/ $ 4,245,000
- Engineering Admin

Ation, Legal

TOTA CoS\TS $ 21,225,000
PRESENT W ANNUAL 08M COSTS $ 2,000,000
maintenagce

TOTAL PRESENT WORTH COSTS $ 23,225,000

NOTE

1.

The expected accuracy of Feasibility Study Cost Analyses is +50 percent to
-~ 30 percent (USEPA, 1988a).

The cost analysis for this alternative is sensitive to the current costs
for Tow permeability asphalt and clean fill.
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